To my wife. 

Of the making of books there is no end- 
There would have been no ending 
to this book 
except for Helen's help. 



Foreword 


Man has, naturally, always been interested in the mak- 
ings and workings of his body. My own interest in the body 
has been specialized, perhaps partly because of heredity. I 
spent my early years in the house of my grandfather, a surgeon 
on Cape Cod in the “one-hoss-shay” days of Oliver Wendell 
Holmes. Fortunately, even In those days, the railroad made it 
easy for him to mingle with the learned men of Boston: ana« 
tomists, physiologists, physicians, and surgeons. At least I was 
started right. Later, in the biology department of Brown Uni- 
versity, I became acquainted with the appearance of body tis- 
sues and at Harvard Medical School with the activities of those 
tissues. 

But had my friends and I stopped there, how meager would 
have been our knowledge. Physical science has advanced since 
then at a speed never dreamed of before. Now the danger is 
not that we will not know enough, but that we will fondly 
believe that we understand all the knowledge we but dimly 
perceive. 

If you study Gray’s or Cunningham’s Anatomy, books de- 
voted to the description of parts of the body big enough for 
you to see, you will be appalled at the multiplicity of descrip- 
tions. Then you may turn to Best and Taylor’s Physiology, 
vii 
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which recounts a reaction in the realms of chemistry or physics 
for every muscle, nerve, bone, blood vessel, or what have you, 
mentioned in Gray. A nice old lady, very kind to me, but 
somewhat on the pompous side, her husband being a federal 
judge, remarked, when I told her I was to study medicine: 
“After all, there are only three hundred and sixty five bones in 
the body. Think of the complexiUes of the law/' I didn’t argue 
with her, for, to tell the truth, I have never counted the bones. 
The law, being man made, I am sure is complex beyond the 
mind of man. 

What between astronomy and federal expenditures, we are 
accustomed to talk in large figures, far beyond what our minds 
can really comprehend. As light is said to travel 186,000 miles 
a second, it is instantaneous for all worldly purposes. Then the 
astronomers tell us of millions of light years. Having vaguely 
prepared our minds to admit the existence of such vast things, 
we may consider a cell of the body, seen only through a micro- 
scope. The very antithesis of vastoess, things infinitely small, 
presumably, exist in the cell. Apparently a single cell may 
have enzymes galore, producing chemical changes; and the 
chromosomes possess all the characteristics of a particular in- 
dividual. Could we comprehend all this and consider the bil- 
lions of cells in a human body, and at the same time work out 
the problems of combinations and permutations for such num- 
bers, our wonderful body would then be an open book to us. 

Already, in the last half century, we have read and partly 
comprehended many a new page. Our study of the hormones, 
most promising but at the present time accentuating some of 
our blind spots, has taught us that small masses of tissue nestled 
at the base of the brain, below the stomach, and at other 
strange places, may influence the inner workings of every cell in 
the body. ACTH and cortisone are leading us to a realization 
that mental processes affect the adrenals perched on top of 
the kidneys, and so on to the whole body. How this almost 
infinite number of cells work together to give us, we hope, a 
full and happy life, is a marvelous example of interplay and 

coordination. 

Ralph Waldo Emerson might well have been speaking of the 
human body when he said; 
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All are needed by each one; 

Nothing is fair or good alone. 

It is no easy task to separate the inseparable or to try to 
describe the human body as a series of different systems — di- 
gestive, respiratory, circulatory, etc. Everyone today has heard 
of Vitamin B; it is naturaUy in your food, if you eat a well-bal- 
anced diet, and is also available for a price at the drugstore. 
Lack of a part of the Vitamin B complex affects the nervous 
system. You have been told, if you do not know it from per- 
sonal experience, that your food does not digest so well when 
you are tired or worried. How is one to describe the effect of 
the food on the nerves or of the nerves on the food? When 
and where should “blood sugar” be discussed? The amount of 
sugar in the blood is affected by what you eat, by the action of 
a certain “internal secretion” gland, by the effect of emotions 
like anger on the glands. It is easy to see that the interplay of 
the “different” systems in the body makes any outline descrip- 
tion difficult. 

Of course, in the last analysis, despite much scientific re- 
search and progress, what really makes animal tissue come alive 
is beyond human ken. The infinite number of activities going 
on in our cells during life ceases with death. The life process is 
not entirely explained by the laws of physics and chemistry. 
But then, an essential part of wisdom is to realize what one 
does not know. 


You will notice at the start of Chapter I, that I will solve 
one of the world’s great problems: “Which came first, the hen 
or the egg?” It was the egg. The hen followed some billions 
of years later. A long series of eminent biologists led me to this 
conclusion. One friend stands at the culmination of all this 
knowledge: Dr. J. Walter Wilson, head of the department of 
biology at Bro\vn University, who has, with the %villing co- 
operation of many of his st^, given me great help. The late 
Professor Herbert J. Walter, of this department, wrote The 
Biology of the Vertebrates, as delightful to read as it is in- 
formative; a copy of this book was always at my elbow. The 
development of man’s higher faculties has made it possible 
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for him to rise above the other animals, but it would be a great 
mistake, in observing his body and its functions, to ignore the 
study of comparative anatomy. 

Undoubtedly my chief help in compiling this book, aside 
from a lifetime of practice with its attendant reading of medi- 
cal literature, has come from my innumerable quizzes of the 
more able members of the profession, with whom I have been 
on intimate terms. Their patience with me has been inexhaus- 
tible. I have divided these learned men into three classes, ir- 
respective of their specialties: the loquacious, who have poured 
their special brand of mental nutriment into me faster and 
richer than I could easily assimiliate it; the inarticulate, who 
also have much knowledge and are excellent practitioners, but 
who are awkward in dispensing their lore; and the ideal coming 
in-between, who give me quickly and accurately their help. 
One and all, their kindness has made me fond of my profession. 
The librarians, led by Mrs. David Cornel De Jong, of the 
Rhode Island Medical Library, have been enthusiastic colla- 
borators with my medical friends and myself. 

Wliat has most directly led up to ll»is storehouse of informa- 
tion, anatomical, physiological, psychological, and medical, is 
the series of articles, alternating with questions and answers, 
which I have contributed to the Providence Journal and Bulle- 
tin, four a week, for over nine years. These have by no means 
!>ccn intended to take the place of the family doctor. In fact, 
my frank friends have, in what 1 hope is an admiring manner, 
remarked on the diversity of ways in which I have managed to 
say, “Sec your doctor." 

UTiting my column, “Vour Health," I have had much 
experience in tr)’ing to explain to the laj'man, clearly and con- 
cisely, the workings of his body. Without this practice, I would 
never have had the temerity to attempt this book. Much of it, 
naturally, tells of parts and functions of the liuman Iwdy that 
I have dcscrilnxl in my column. 

I wish to express my thanks to the etlilors of the Providence 
Jo^tmal and lUiUrtin for their cncotiragcmenl of me as a colum- 
nist, for the l.ititudc which the>' have always given me, and for 
tlicir permission to use some of the matcri.il tliat has appeared 
on pages of their papers. 
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Frequently I have been advised that popular articles must 
be written for the fourteen-year-olds. This has not been al- 
together pleasing, so I have often resorted to a sort of double- 
talk. The accurate language of science is still largely in the 
classical tongues, Greek and Latin, which I have used some- 
what and then attempted to translate into the less forbidding 
but unfortunately less accurate Anglo-Saxon. In this way it 
seemed possible to cater to those with little scientific back- 
ground and yet be ready for the critical view of professional 
friends who flatter me by reading my lucubrations. Talking 
with run-of-the-mill patients and cultivating an acquaintance 
with the faculty of nearby Brown University has, I hope, given 
me a wide spread. Among these latter, the one who has taken 
the most time and trouble, although others have contributed 
liberally, is Professor Benjamin C. Clough, of Brown University. 

A teasing remark about the medical profession is that: 

Internists know everything and do nothing. 

Surgeons know nothing and do everything. 

Obstetricians know nothing and do nothing. 

Dr. Alex M. Burgess, my classmate in college and medical 
school and a near neighbor of mine ever since, qualifies for 
the first three words of the above aphorism. He has been for 
me a great and ever- willing help, the very symbol of a co- 
operative profession. Besides ^vriting the verses on the heart 
beat (quoted on page 132), he gave me in his recent talk to 
our class reunion many wise and happy thoughts on growing 
old which with his permission I have incorporated into the sec- 
tion entitled “Growing Old.'’ I have consulted him often on 
other parts of the book. Among other medical friends who have 
advised me about special parts of my manuscript, I wish to 
mention, gratefully, Dr. Stanley S. Freedman, Dr. Robert V. 
Lewis, Dr. ^Vilfred Pickles, Dr. Charles Potter, and Dr. John 
G. Walsh. 

Mrs. Donald T. Lamon has not only done excellent secre- 
tarial work on the manuscript but has also been of great help 
to me by her worldly-wse advice on the publics reaction and 
liking. 

The numerous illustrations and diagrams have been gathered 
together from many sources. Tlic diagrams have for the most 
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part been copied or adapted from ones already published. The 
illustrations come both from old masters and more modem 
pictures already published. The Historical Library at the Yale 
Medical School has been particularly helpful in locating these. 
For permission to use these illustrations and diagrams, grateful 
acknowledgment is hereby made. 

If I began to name all the kind friends to whom I owe thanks, 
the list would be great: 

The things are few 
Tliey would not do 
In friendship's name. 

The modem world exalts education. Before the medical 
student gets even a peek at medical matters, he is forced to 
accumulate the fundamental knowledge which tljis book at- 
tempts to condense and interpret for the layman. It is to be 
hoped that this latter personage will still realize that lie is ab- 
solutely unqualified to repair and regulate the human body, 
most mysteriously complicated as it is. Instead of the familiar- 
ity wliich breeds contempt I trust that the layman will get the 
realization that bis bo<ly is fearfully and wonderfully made 
and must be treated \Wth the greatest respect. 
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Man 
in the 
Making 

ORIGIN AND DEVELOPMENT 

Scientists are agreed that animal life began in the 
simplest of forms and slowly through the ages changed and In- 
creased in complexity. Single-cell animals increased in number 
by merely dividing, each in two, every resulting cell having all 
die attributes that die parent cell bad. In the biological labor- 
atory one can see tlie amoeba doing this. 

As more elaborate animals evolved, consisting of many cells, 
certain cells began to take on special functions, and gradually 
organs evolved to perform these functions more efficiently. Of 
course the most important function of all \s*as reproduction, 
without which the race would cease to exist. Ultimately the 
t\\'0 sexes were established and this duality is to be found in all 
but the very lowest forms of life. At a slightly advanced stage 
both male and female forms may be found in one indiWdual, 
but development never continues far in this line. Individuals 
In all higher stages arc distinctively either m.ile or female. 
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The history of the development of a race is called phylogeny; 
that of an individual, ontogeny. These are big Greek words 
but their meaning is simple enough. When we use the mouth- 
filling phrase, “Ontogeny is the recapitulation of phylogeny,” 
and apply it to humans, we are simply saying that any indivi- 
dual, as he or she grows in the womb, goes through the stages 
that the ancestors from the beginning of life in the world have 
passed through. 

The growth of the embryo 

Each human being starts as a single cell from die mother’s 
ovary, which is a specialized sort of cell that contains a germ 
with reproductive and hereditary substances, called an egg or 
ovum. The ovum caimot develop unless it is fertilized by a 
sperm from the father. Here we are on a par with the beasts of 
the field or the fishes of the sea. Those of you who have read 
Isaac Walton’s The Complect Angler will remember that he 
quoted the following about strawberries: “Doubtless God could 
have made a better berry, but doubtless God never did.” So 
doubtless He could have devised a better scheme than that of 
the two sexes to perpetuate the race, but He did not 
However, we proudly maintain that humans are different from 
the others— somewhat. Although the ovum, or egg, of the human 
female is in the beginning much the same as that of the other 
higher animals, the sexual activities that are concerned with 
the fertilization are highly characteristic with mankind. Mam- 
mals in general have a period, often only once a year, when 
the female will receive the male. This is called estnis, or “heat.” 
Human females, as is well known, will receive the male at 
almost any time. However, the period when they may become 
pregnant occurs once a month, in bettveen the times of men- 
strual flow. 

You all know that the hiunan female goes through a cycle 
every lunar month, that is, four weeks. The visual evidence of 
this, menstrual flow, is, it would seem evident, associated with 
the attempt to prepare the uterus for pregnancy. Somewhere 
between two menstrual flows an ovum is freed from the ovary. 
Left to itself it passes down through the uterus and is lost 
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forever. Then ttie blood vessels which, in anticipation of preg- 
nancy, have been forming along the inner surface of the uterus, 
break down, the familiar flow of blood occurs, and the uterus 
returns to its original condition. 

Although as a usual thing only one ovum is freed at any one 
period, the male sperms are present in millions after intercourse. 
Each of these is shaped like a tadpole and moves in a similar 
manner. It travels through the cavity of the uterus and along 
inside one of the Fallopian tubes whose open end is near the 
ovary. If one of these sperms joins with an ovum, it penetrates 
through the surface and pregnancy has occurred. 

Althou^ the ovum and the sperm meet and unite in the tube, 
the resultant embryo usually travels along to its proper place 
in the uterus. Unfortunately this does not always occur. Some- 
times it stops in the tube and begins to grow there. The tube 
cannot respond as the uterus does and sooner or later it rup- 
tures, This causes severe pain and bleeding and a serious 
surgical emergency results. Occasionally the fetus remains in 
the abdominal cavity. 

When, as usual, Ae fertilized ovum reaches the uterus, it 
attaches itself to the wall prepared for it by the changes which 
have been leading up to menstruation. Until recent years most 
knowledge of these matters was obtained from the study of 
animals with the reasonable supposition that in important re- 
spects some of the higher animals develop much as humans do. 
Some ten years or more ago Drs. John Rock and Arthur T. 
Hertig, of the Free Hospital for Women in Brookline, Mass., 
found an embryo in a woman’s uterus removed at operation. 

It is believed to be about seven and a half days old and is so 
small that it can barely be seen with tlie unaided eye. At this 
stage it was already partly buried in the uterine wall. 

Soon after tlie cell and sperm have united, the cell divides 
into two. The process of dividing continues, each time doubling 
the number, and by the time that Drs. Rock and Hertig found 
their specimen, tliere was quite a mass of cells. At first there 
is a single layer of cells. This soon begins to infold, forming 
two layers, and then there is another infolding of the inner layer. 
Long chapters of books on embryology are devoted to describ- 
ing tlie details of this process. It is sufficient for you to know 



a. Entry ol sperm 
Into ovum. 


b. Loss of sperm tall. c. Division of sperm. 



d. Approach of sperm 
nucleus. 



e. Increase of sperm f. Formation of 
nucleus. chromosomes. 



g>h. Splitting of chromosomes, vhich contain 
inherited characteristics. 



1. Two-celled stage. 


Fertilization. (Walter 6- Sayfes, Biology of the Vertebrates. 
Srd Ed., p. 137. New York: Macmillan 1049. Reprinted bij 

permission.) 
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that these three layers are called ectoderm, endoderm, and 
mesoderm — outer, inner, and middle layers. Infolding and 
twisting continue and soon definite shapes are evident. 

From the ectoderm are formed the skin, hair, nails, the lining 
of the mouth and rectum, the nervous system and sense organs, 
such as the eyes and ears, or parts of them at any rate. The 



Human embryos of 25 days lo GO days ( His ) and 
fetuses of 3 and 4 months. {After L. B. Arcy, 
Developmental Anatomy p. 134. W. B. Saunders 
Co., 193S.) 

endoderm gives us the lining of the digestive tract, the liver 
and pancreas, the lungs, and some more. The mesoderm furn- 
ishes a great variety. It is enough to mention the bones and 
muscles and connective tissue, tlie circulator^' system, and the 
organs of reproduction. In the fully developed body certain 
parts may have been formed from Uto or more of these layers. 

But before the body has developed to any recognizable 
shape tire outer layer of cells has been forming branches which 
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push into the wall of the uterus like the roots of a tree. Thus 
the placenta, or afterbirth, is formed and from now on the 
tremendous demands of the embryo for nourishment are sup- 
plied by a sort of filtering, as it were, of materials from the 
mother’s blood to that of the child through these roots. The 



Longitudinal section of the uterus, showing the relation 
of advanced fetus to the placenta. (After L. B. Aretj, 
Developmental Anatomy, p. W. B. Saunders Co., 
1946 .) 

blood cells themselves are too large to cross this barrier as are 
other substances in the mother's blood which are said to have 
too large molecules. 

The embryo grows at an enormous rate. During its life in 
the womb it may increase its weight two billion times. Hence 
it is not remarkable tliat its need for nourishment cannot bo 
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met by fluid difiiising about the cells and that the heart and 
blood vessels begin to form about the third week. 

The growth of the placenta keeps pace with this and from it 
membranes soon form. They fill with fluid which compresses 
the attachment between the child and the placenta until it be- 
comes a narrow cord. The result is that we find the child sus- 
pended in the fluid retained by the membranes while it is 
connected to the mother only by the umbilical cord from its 
navel. It remains protected in this way until the time of its 
delivery. 



Placenta after expulsion. (L. B. Aretj, De- 
velopmental Anatomy, p. 139 W. B. Saun- 
ders Co., 1946.) 

Placenta is the Latin word for a flat cake and that accurately 
describes its shape after it has been delivered from the uterus. 
It is usually a good inch and a half thick at the middle, thinner 
at the edges. Its diameter is six or eight inches. It may be at 
any position on the wall of the uterus according to where the 
ovum happened to attach itself but fortunately this is usually 
near the top. If the ovum goes well to the bottom before taking 
hold, an unfortunate condition then occurs kno^vn as a placenta 
previa. Tliis leads to a bad complication of pregnancy, for the 
placenta is over the external opening of tlie womb. Wien 
labor begins, tliis opening, called the os uteri, enlarges, pull- 
ing away from the placenta, which causes tearing of the blood 
vessels and bad bleeding. In normal labor after the baby has 
been delivered the uterus continues to contract, separating the 
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placenta which quickly follows after the baby. Hence the very 
logical popular name, afterbirth. Then contraction of the 
uterus closes the vessels in the raw area left on its waif, and 
stops the bleeding. 

The controversy Darwin started 

Up to the point to which the story has been so far told, with 
the placenta beginning to develop and the cells of the embryo 
multiplying and forming into layers, there has been little to 
distinguish the growth of a human being from that of other 
animals. Superficially the cells seem all alike, but minute as 
they are, their internal structure has a good deal of compli- 
cation. The material of which the cell is composed is called 
protoplasm, and embryologists have a rather elaborate de- 
scription of its arrangement. All that it is necessary to tell you 
about is a part of it called chromatin. This iorms in a ribbon- 
like shape and breaks up into small pieces called chromosomes. 
The number of these chromosomes varies with different kinds 
of animals. Man has a lot. 

The chromosomes are the containers of all the characteristics 
which the individual has inherited. When the sperm unites 
with the ovum, there ensues a mingling (if that is the correct 
word) of the chromosomes of both parents. Hence the result- 
ing child inherits characteristics from both sides of the family 
tree, although usually it cannot be predicted which will 
predominate, 

From now on the mysterious influences contained in the little 
strips of chromatin cause the embryo to rehearse in a few short 
months the infinite changes which have taken place in the eons 
since its ancestors were minute specks of matter floating about 
in the slightly salty Cambrian Sea. Until comparatively mod- 
em times it would have been ridiculous to hint to the general 
public this story of how the development of the race is epito- 
mized in wliat goes on in a womans womb during pregnancy. 
But Charles Dai^vin, a century ago, published The Origin of 
Species and precipitated great discussions of these biological 
problems. 

Naturally the details are most vaguely grasped except by 
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specially trained scientists, but few of you have failed to learn 
that die human body starts as a single egg; is then a fonnless 
collection of cells; later has gills suggesting that like a fish it is 
intended for swimming; becomes something like a reptile; soon 
cannot be easily distinguished from any small quadruped; then 
grows hair and suggests an ape, and is finally bom as a baby 
which we are proud to admit is a human, although it is still a 
far cry from a well-developed man or woman. In fact one fond 
mother admitted that her curled-up infant suggested a cut- 
worm. 

There are still people who are outraged by all this and protest 
that they are not “descended from a monkey.” Others of us 
who, on a spring morning, see a small shoot of green, indis- 
tinguishable from a weed, and a few days later find it trans- 
formed into a gorgeous tulip, feel that to be truly miraculous. 
With the same spirit we are awed by the thought that man, 
starting from the lowest beginning, may soon arise to some- 
thing slightly lower than an angel. 

It is interesting to know that a little tail appears at one period 
of gestation but it does not amount to much. We are proud to 
assert that there is no good evidence that we had a monkey in 
our family line. The embryo is for a time covered with hair; 
probably this is what led to the statement that man is descended 
from an ape. But then an ape is more respectable than a 
monkey. 

Occasionally some of these primitive conditions persist after 
birth. I have never seen a tail on a human but I have seen many 
remains of what correspond to gills in a neck. Only last year 
a young girl was brought to me with a minute opening in the 
side of her neck where occasionally a drop of moisture would 
appear. When we operated we found a thin walled tube run- 
ning among blood vessels and other structures to the tonsil, 
where we cut it off and removed it. This was a remnant of one 
of the gill clefts. Mucli more common is a similar condition, 
which starts at the skin by the thyroid gland in the front of 
the neck and runs right to the base of the tongue. This is still 
another gill cleft. Wc are VTOnied, howcv'cr, not to draw tlic 
conclusion that somewhere in the past our ancestors were fishes, 
somewhat similar to what we now see. We may only presume 
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that there was some relationship between our grandparents 
many billions of generations back and the fish’s progenitors of 
the same period. 

Striking changes in the embryo occur early and rapidly. I 
have before me a picture of one eight weeks old. The youngster 
already has arms, legs, eyes and ears. But what impresses one 
most is the great bulging forehead reminding one of the erudite 
Boston boy of the cartoons and apparently at this stage giving 
a portent that he is to become homo sapiens, the wise man. 

The story of the development of 
the multitudinous parts of the body 
is of necessity complicated and fills 
large books. Remembering that it 
was said earlier that the embryo in 
developing follows the pattern of the 
development of the race, it is not 
remarkable that some parts form early 
and later cease to exist. Examples 
are the tail and gill clefts in the neck. 
Other parts continue to exist but 
Embryo, eighth a degenerated form. In some ani- 
week. 1.8 normal mals the appendix is large and appar- 
size. {After G. W. ently useful. It seems to be a continu- 
Corner, Ourselves ation of the part of the large intestine 
Unborn, p. 65. Yale to which it is attached. I have seen 
Unioersity Press, no good argument that it is of value 
in the human body and it certainly 
is often a great nuisance. Perhaps at 
some future period it will cease to develop. 

Another vestige sometimes remaining, although it is uncom- 
mon, is a Meckel’s diverticulum. The German anatomist, 
Meckel, was the first to describe a pouch occasionally found 
leading from the small intestine about a foot from the appendix. 
The intestine t^\^sts about so that the two organs may be almost 
touching each other. The diverticulum is the remains of a 
yolk sac. Now a yolk sac is important to a developing chick, as 
it contains the material from which the the chick is built. Al- 
though wc get our nourishment from mothers’ blood through 
the placenta, nevertheless we have a yolk sac in early life. So do 
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apes, bats, and armadillos. It looks as though we could not duck 
our connection with these poor relations. Fortunately this yolk 
sac which joins with the intestine usually withers up and disap- 
pears long before we are bom. 

Accidents sometimes happen 

During the third week of the hfe of the embryo, the heart 
starts to develop. It is at first only an enlargement of blood ves- 
sels which soon begins to beat and move the blood along 
throughout the whole body. The heart gradually changes into 
the shape that it holds after birth even though no blood goes 
from it to the lungs until the child is bom and begins to breathe. 

Meanwhile the blood completes its circuit for, from the 
vessel which normally should lake it to the lungs, a broad short 
tube called the ductus arteriosus side-tracks it back to the 
main great artery, the aorta. When the child is delivered, %vith 
its first cry or gasp the lungs fill with air. After this the ductus 
normally closes off. Occasionally it does not; then some of the 
blood, which should go to the lungs to receive its oxygen, 
sticks to its old route by what we now call the patent (that is, 
open) ductus arteriosus. You can see that it is a handicap 
to the child to have a considerable portion of its blood un- 
freshened by oxygen. 

Such persons are weak and physically inefficient. Sooner 
or later infection of the lining of this blood vessel sets in and 
death is likely to occur by the thirties at the latest. One of the 
most brilliant developments of recent surgery is the surgical 
closing off of the ductus, devised by Dr. Robert Gross, of 
Boston. When this is done, tlic blood then has to follow its 
normal course. 

For many reasons development does not always go smoothly 
and according to schedule. It is thought that pregnancj' not 
infrequently occurs and is then interrupted at such an early 
stage that it is not even suspected. Biologists with carefully 
conducted experiments on animals can injure cmbiyos and 
cause them to develop in abnormal forms. From this it is 
reasoned that accidents to human embr^’os may cause ah- 
normal forms. 
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It is usual for a human female to give off one ovum at a time. 
Occasionally at an early stage something causes the embryo to 
divide into two individuals, each of which develops normally. 
Then we have like, or identical, t^vins. They are always of the 
same sex and look alike. This is very different from the case 
where the mother gives off two ova at a time. These twins are 
not necessarily at all alike. 

Unfortunately, whatever happens to the early embryo may 
occasionally result not in complete division and Uvins, but in 
partial division which may give such abnormalities as Siamese 
twins. In the past such occurrences seemed to be controlled by 
chance alone. Apparently there was no rhyme or reason in the 
whole matter. In recent years we are beginning to get some 
evidence of cause and effect. 

Possibly the first definite light on this came from Australia. 
About a dozen years ago a physician there studied a scries of 
cases of congenital cataract which occurred in a period of about 
a year. A cataract is a change in the lens of the eye which ob- 
structs the rays of light. Tliis occurred to the babies at birth 
or soon after. A short while previously there had been an epi- 
demic of rubella, or German measles. Investigation showed 
that some expectant mothers who contracted rubella during 
the first three months of pregnancy later had babies >vith con- 
genital abnormal changes, usually cataracts. 

This discovery started a scries of investigations on animals. 
It has been found that there arc numerous ways by which the 
cml>r)'0 can be injured resulting deformity. Tlie stage 
of uterine life at which the Injury' occurs seems to determine 
the tj*pc of congenital defect. 

Tlie above talc may seem at first rather depressing, but 
further consideration >viU show a decidedly hopeful aspect. 
W>en v.’c are fn the dark as to the cause of trouble we know not 
what to do to avoid it. Once the cause is determined we may 
proceed to campaign hopefully against it. hfcdical history is 
full of evidence to this effect. In my youth “typhoid lit its dusky 
flime" every fall But by that time w’c had learned the cause, 
and although wc had no drug to combat it, the added knowl- 
edge as !o its manner of spread and our ability to recognize it 
early soon enahletl us to gel olmost complete control over it. 
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Today it is hard to find a case for medical students to observe. 
Our knowledge of vitamins has made it possible to avoid rick- 
ets, scurvy, pernicious anemia, and other deficiency diseases. 

So it should be a cheering thought that the defective develop- 
ment of a child in the womb is not controlled by mere chance. 
There is always a definite cause. Our knowledge of these causes 
is increasing rapidly, and already we have some control over 
them. Better medicine, better obstetrics, and the education of 
prospective parents are making childbirth an even more happy 
prospect. 

The bright outlook on childbirth 


I have been talking of the little gloom that still lingers in the 
usually bright and shining outlook on childbirth. There really 
is not much, but many an unfortunate mother has had her at- 
tention called to the threatening clouds. Rarely has she read 
the reports of lying-in hospitals or the statistics of life in- 
surance companies. 

These are about the most cheerful medical writings that I 
know of. They are testimony to nature’s great desire to per- 
petuate tile race. Once one of the millions of spermatozoa has 
united with an ovum, pregnancy has begun; and by the time 
the woman becomes aware of her condition, tJie odds are over- 
whelming that she will go safely tlirough labor and possess a 
healthy child. 

The blood of tlie mother and that of the child do not actually 
mix, but the blood vessels of tlic two are separated from each 
other by tlie very thinnest of membranes. Only substances (hat 
can be carried in solution in the mother’s blood and pass 
through these membranes can get into the child. Such mem- 
branes are present in all living things. They arc called semi- 
permeable. In tlie lungs, for instance, the air that is breathed 
in is almost but not quite in direct contact %Wth the blood. 
Through such membranes tlie oxygen goes from the air into 
Uie blood and carbonic acid gas (that is. carbon dioside) 
travels in Uie opposite direction. Tlie blood and its other in- 
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called Ourselves Unborn, says diat he demonstrated the char- 
acteristic operation of such a membrane by putting indelible 
inV into a sausage skin and suspending it in water. The grains 
of carbon in the ink, too fine to be seen under a microscope, 
would not color the water as they could not get through the 
membrane. Then salt was mixed with the ink and in a little 
while it could be tasted in the surrounding water. This proved 
clearly that there is a selectivity in diese membranes. Those of 
the placenta can, as it were, dioose or change the substances 
which should pass through. 

Pre-nafaJ impressions 

Except for such phenomena as the above the infant is com- 
pletely separated from the mother. There are no nerve con- 
nections between them. The mother does not feel it when the 
umbilical cord, the one connection between the pair, is cut. 
There are no means for transmitting memories or ideas. 

Yet throughout tlie ages people have believed in “pre-natal 
impressions.” This is the belief that if a woman while preg- 
nant is seriously alarmed or injured, tlie experience may leave 
a mark upon her child. How often when children have been 
bom \vitb spastic paralysis, having little control of their mus- 
cles and possibly willi weakened minds, it has been said that the 
mother was, while pregnant, molested by a dmnken man. Even 
Dr. Oliver Wendell Holmes, in his novel Elsie Venner, discussed 
the serpent-like nature of a young woman whose mother had 
been bitten by a rattle snake when she was bearing her child. 
Yet one cannot help feeling that even a century ago that prac- 
tical anatomist and wcU-trained medical man expected his 
story to be taken only as an interesting fantasy. 

Tlie Bible quotes at least one such (supposed) case of the in- 
fluence of maternal impressions. Burton in his Anatomy of 
Melancholy three centuries ago cited numerous examples; and 
even in my time a distinguished college president quoted such 
cases to bis class. You >viU notice that sensations of grief, 
terror, and other unpleasantness arc what pass through to injure 
the child. No one competent observer suggests that any lovely, 
intelligent, swecl-dlspositioned clilld possesses these charac- 
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teristics because the mother spent her period of pregnancy 
visiting art galleries, attending symphony concerts, and read- 
ing the world’s best literature. 

Embryologists (tliose are the persons who devote themselves 
to studying what has been discussed here) are more than scepti- 
cal about pre-natal impressions. They do not believe in them at 
all. If you were told that a hen, having laid a clutch of eggs, 
was scared by a hawk before the eggs hatched and the chick- 
ens turned out to be Barred Plymouth Rocks with cross mark- 
ings on their feathers like those of a hawk, you would pooh- 
pooh the idea of cause and effect. But when we come down to 
fundamentals the hen and the human mother are producing a 
chick or a child by the same process. The hen puts an ovum no 
bigger than the point of a pin, together with a lot of nourish- 
ment, inside a hard shell for protection. The egg is kept warm 
until the ovum has absorbed all the nourishment and grown 
into a chick. The human mother puts her ovum in her warm 
womb and then stands by to furnish the nourishment through 
the cord and placenta until the child has grown to man’s form. 
The idea is the same. Only the technique is different 

A CHILD IS BORN 

During the nine calendar months which equal ten lunar 
mondis, or two hundred and eighty days, innumerable changes 
take place in the embryo, very few of which we can observe 
from the outside. The increase in size is, within a few months, 
noticeable by the change of the mother’s figure, although the 
amount of fluid within the membranes may have much to do 
with this appearance. The heart has taken shape by four weeks 
and begins to beat, but it is months later before it can be heard. 
What is remarkable is the early age at which muscular move- 
ments start. An obstetrician of great experience tells me that 
he has felt them at sixteen weeks and it is not unusual to get 
them before he hears the heart beat of the child. May not this 
mean that nature has not as yet caught up with the gadget age 
and is stiU working on the assumption that man ^viIl continue 
to make an active use of his muscles? 

The head, which is very large at eight weeks, continues until 
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some time after birth to be bigger in diameter than the body. 
Do not take this as evidence of man’s great brain function. The 
only use of a head until long after birth is as an efficient dilator 
of the birth canal. One other organ which is active during life 
in the womb is the skin. You know that your own skin is always 
excreting grease. I think that it is even more active before 
birth, when the baby is covered with a thick, greasy, cheesy 
material called the vemix caseosa, which is Latin for “cheesy 
varnish.” When you consider what a few minutes of daily 
dish washing may do to the skin of hands, you will realize 
what might happen to the sldn of a baby soaking for nine 
months without this protection. 

The three stages of Jabor 

What starts labor at the end of nine months? I will lay my 
cards on the table and tell you I do not know. I do know that 
it is not the castor oil and quinine which so many unfortunate 
young women have taken. If they are ready to go into labor, 
this nauseous mixture will be followed by labor pains. If not, 
they vrtU have only diatthea and ringing in the ears. The com- 
mon opinion (evidently shared also by obstetricians) has been 
that if one irritated the uterus, labor contractions would begin. 
It is not at all certain that quinine irritates the uterus any more 
than the rest of the body. Castor oil irritates the intestines be- 
cause it is partly digested there and in this process the bland 
material breaks down into substances which cause tremendous 
bowel disturbances. They do not get into the uterus, however. 
I think tlie world would be just as well off if no more castor 
beans were grown. 

A pregnant uterus may be very long suffering without being 
dissuaded from its original purpose to baby sit for the proper 
length of time. I once removed an acute appendix from a 
woman who was expecting to go promptly into labor. In fact 
she was in a lying-in hospital. Her uterus was bigger than 
a modem football, the appendix was behind it, and we of neces- 
sity had to be very rough with the uterus. Did all of this 
irritation start her promptly into labor? It did not. In fact it 
was txvo weeks before she had a normal labor. 
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At any rate, when the time comes, the muscular uterus begins 
a series of rhythmic contractions. What first happens reminds 
me of your morning experience with your tube of tooth paste. 
When you squeeze on it, there is only one place where the 
contents can come out. So with the uterus. There is an open- 
ing at the bottom. The baby is in a sac full of fluid. Each 
contraction squeezes this sac down into this opening which 
gradually gives way and dilates or opens. In the normal course 
of events when it is entirely open, the sac breaks, letting out 
the fluid and the baby’s head is forced downward. Midwives 
^ay that the “waters have broke.” If the waters break early, it 
is called a dry labor, for the head is not so efficient a dilator. 
This is the first stage of labor. 

In the second stage the head gradually pushes out, and after 
it is out the smaller body comes easily. The third stage is get- 
ting the afterbirth out. Once in a while the membranes which 
form the sac do not break and the baby is bom with this veil 
of membranes covering, but not attached to, his head and face. 
The veil is called a caul and is supposed to bring good luck to 
the child. Usually it is thrown away with the afterbirth to 
which it is firmly attached, but sometimes it is wrapped up and 
kept. John of Gaunt is one of the famous characters in history 
who carried his on his person, like a charm, and believed that it 
brought him good fortune. 

"Natural childbirth" 

Labor is a normal physiological process. Throughout time 
immemorial the oveiAvhelming proportion of cases have de- 
livered without help. Tliis is Uie basis for the modem natural 
childbirth.” It is founded, of course, on Rousseau’s hypothesis 
tliat the savage in a state of nature is tlie perfect man, but man 
(and woman) has assumed the upright posture and the changes 
incident to this have not facilitated childbirth. Numerous ob- 
servers amongst savage tribes have testified that savage wornen 
have possibly as much diificully as the civilized women. Tlie 
biblical statement still holds wUi some women: ”In sorrow shall 
tliou bring fortli children. . . But tlicsc are exceptions. On 
tlio Lewis and Clark expedition, an Indian and his squaw 
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dropped out from the line of march, A day later, they had 
joined again with a newborn baby. At the turn of this century, 
my mothers washer\voman had a baby while no one else was 
in the house, took entire care of it, and was doing a washing the 
next day. Now that lying-in hospitals are getting crowded, 
obstetricians have found that new mothers can go home almost 
as promptly as this. 

Piogiess in obstetrics 

Until recent times midwives have had entire charge of 
women in labor, and there have been advantages as well as dis- 
advantages in this custom. In the past much meddlesome ob- 
stetrics has been done, but, on the whole, modem obstetrics 
has been increasingly triumphant. The first great advance was 
the invention of the obstetrical forceps by the Chamberlen 
family nearly three hundred years ago. This family, contrary 
to the ethics which good medical men h’ke to practice, kept the 
secret for several generations. Forceps are used when the 
mother cannot e.xpel the baby by her own exertions. There are 
various reasons for this use: the baby may be too large in rela- 
tion to the mother’s dimensions; the mother, because of pro- 
longed labor or other reasons, may be too exhausted to furnish 
the proper propulsive force; the baby may be lying in the wrong 
position. Modem forceps consist of two pieces of metal curved 
so as to fit both the baby’s and the mother’s anatomy. They 
lock firmly after they have been placed in position. A handle 
allows the obstetrician to manipulate the forceps and pull the 
baby do^v^ at the speed and in the direction that he wishes. 

When the forceps became generally used, they were, of 
course, abused. The “high forceps” of a generation ago was 
brutal. In such an operation, the forceps were applied to the 
child’s head while is was still far up in the pelvis and had not 
been moulded by the force of labor into a shape which would 
allow it to come do%vn easily. The pulling of this great head 
usually resulted in much damage to the mother’s tissues. Our 
ability to remove the baby by operation ( the so-called Caesar- 
ean section) in a simpler, safer manner has outmoded this 
danger. 
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The good modem obstetrician exercises, in the words of one 
of my former teachers, "scientific apprehensive expectancy.” 
He should let most mothers deliver themselves, but he should 
understand when things are not going well, and he now has 
many clever ways in which to help out the mothers. This is 
well illustrated by a story told by an English veterinarian. He 
was called in the night to a farm where he helped a mare to 
deliver her first foal. The farmer then said, "Cum to th’ ole 
^vumon; she’s took bad." Next door he looked at the farmer’s 
wife, sat on her bed, and spoke reassuringly while she gave 
birth to her third girl. The farmers diagnosis was shrewd: his 
Nvifc was a multipara and could wait on nature; the mare’s 
foal was her first and nature was stuck. 

The baby, while in the womb, is out of reach of our direct 
interference. Tlie child Is absolutely under the control of the 
mother. If nothing abnormal occurs with her, all should go 
well witli the child. Obstetricians realizing this have for many 
years now given great attention to prematal care. This has 
paid excellent dividends. One authority tells us that In his 
state six times as many women died in childbirth fifteen years 
ago as do now. Tlic death rate for babies lias been similarly 
declining. One hopeful aspect of this problem is that we arc 
beginning to appreciate some of the reasons for the deaths and 
malformations of these infants, and wc can sec that it is not 
just chance. A few years ago wc knew nothing of the effects 
of vinjs diseases of the mother during prcgnanc>'; of conditions' 
causing the liahy to gel insufficient oxygen; of the Rh factor. 
So far wc have not taken great advantage of our glimmerings 
of new knowledge but wc arc bound to get more light and 
sec our way to saving more and more babies. 

The Rh factor. Already wc arc saving ncwlx>m infants who 
arc bom with a trouble, caused by the much publicized Rh 
factor, ll»al is callctl cr>'thryblastosis. Tfiis practically means 
that they do not liave goal rctl bloo<I cells. Tliey are jatiitdiced 
and have other troubles. TIjc cause is now knosm and naturally 
)-oung parents have l>ecn disUirl>cd, espc^cially when they think 
that their (sso types of Mood might cause tin's difnculty in their 
baby’s blood. 

It Is not an easy matter to understand tlic different t)'pcs of 
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blood, and the Rh factor is an especially complicated part of 
the whole story. When the blood from different species of 
animals is mixed, one blood destroys the cells of the other. 
Thus attempts in the past to help men by putting in their veins 
the blood of sheep, for instance, have been worthless. When 
bloods from individuals of the same species have been mixed 
(man, of course, is the species that we are interested in), the 
results at times have been very bad. 

Evidently there are substances in some bloods which are 
hostile to others. We speak of bloods as being of different types 
and we know that there are many types in humans. Hence be- 
fore mixing two bloods it must be determined to what type each 
belongs. If they may be mixed with safety, they are said to be 
compatible. 

Dr. Karl Landsteiner, of the Rockefeller Institute, was a 
leader in the study of these types. Some years ago he and Dr. 
Alexander S. Wiener were studying a blood reaction which 
sometimes makes trouble for the unborn or newborn child. In 
the course of their experiments they, with that mysteriously 
reasonable curiosity which guides geniuses, put the blood of a 
rhesus monkey into a rabbit. After several injections the 
rabbit’s blood developed a substance that, when injected into 
the monkey, would cause the latter’s blood to form in clumps 
and be destroyed. The same sad result would happen to 85 
per cent' of humans. Evidently the monkey and most humans 
had something in their blood which caused this reaction. Dr. 
Landsteiner as a great compliment to the rhesus monkey, 
which had been so helpful, called this substance the Rh factor. 

So everybody knows of the Rh factor but few know of the 
modest Dr. Landsteiner. 

Those persons who have the factor are said to be Rh positive; 
those who do not are Rh negative. If a father is Rh positive, 
he usually transmits it to his child. Sometimes some of the 
child s blood leaks through the placenta and into the mothers 
blood. If she is Rh negative, she dien forms some of the sub- 
stance which reacts against the child’s blood. This substance 
is called an antibody and is a part of an elaborate system for 
protection against materials which might do harm. In this 
particular situation it is hard to see how it is anything but a 
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nuisance and danger. When it gets back into the child, it 
attacks his blood. Usually wiUi the first pregnancy it does not 
make serious trouble, but in subsequent pregnancies more 
antibodies may be formed with increased potency. 

The fact is, though, that only in a small proportion of cases 
where there is an Rh positive father and an Rh negative mother 
docs trouble arise. Not all positive fathers transmit the factor 
to their children; not always does the blood from the positive 
baby get into the mother; not always does a negative mother 
react. At one large hospital there have been about twenty-five 
cases of erythroblastosis in seven thousand deliveries. The 
other hazards of pregnancy are greater. As an experienced and 
%sise physician connected with this hospital said: “Tliis factor 
is nothing of recent origin. It has always been with the race; 
and the dangers of childbirth, including this one, have cer- 
tainly not increased. Quite the contrary, but the identity of 
this Rh menace has recently been established and dramatically 
publicized.” Infants severely injured by the Rh factor are 
now being saved by blood transfusions. 

The premature baby. The medical profession is helping 
out more and more travelers who have not made a good start 
tlirough what Dr. Clement Smith calls the Valley of the Shadow 
of Birth. A baby bom much before the full nine months is in a 
hazardous situation, the hazard being the greater the earlier 
the arrivaL In tlic past, premature births Iiavc been responsible 
for over a tliird of infant deaths. It is nice to be able to report 
that much has been done about this matter and that premature 
babies arc getting a lot l>cltcr chance. 

You sec, these babies had planned to spend considerable more 
time in a very ^^’a^m, very wet, and infection-free place until 
they had developed all the parts of their bodies and got them 
working better. The physicians say that they have “unde- 
veloped physiological responses.” They arc not even ready to 
breathe well. Tlicrcforc, it is difficult for them to get just the 
right amount of oxygen, a very important m.'itcrial. 

Tlicse arc all incubator babies, for one thing that these tiny 
babies cannot do is to regulate their body heat and they have 
very little to lose. Tlic>' have lots of ss'ater in their tissues and 
little fat, while a full-term liaby has less water and usually a 
great deal more fat. It is necessary to liavc the air in the in- 
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cubators moist as well as warm. The temperature is kept in the 
eighties but the air is not so dry as in your own rooms. 

The babies will stand very little handling and they have 
little ability to resist infection. For the most delicate cases, 
hospitals now use a glass box with small openings on the sides 
so that the nurses may scrub up as they do for operations and, 
by putting their arms through these holes, may handle the baby 
without moving him about. Often the babies are too weak to 
suck and are fed through a tube. They should have breast milk. 

Breast feeding. Breast milk is spoken of as the natural food 
of young mammals. It consists of water, butter fat, milk sugar, 
some albumen, and salts. Undoubtedly it is the ideal food for 
the very young, even though the modem pediatrician, obstetri- 
cian, and mother have tried to outmode it. Dr. Holmes said that 
the young mother possesses two globes far better suited for 
the providing of nutriment for her young than the cerebrum of 
the wisest professor. 

It is not a very heavy diet and it is undoubtedly wise to 
supplement it after a bit I believe that many doctors nowadays 
start some solid food in the first few weeks of life. The milk of 
the cow has now entirely superseded mothers milk for a goodly 
proportion of American babies. I doubt if anybody suggests 
that cow’s milk is better for the baby; rather they use the old 
familiar sales talk that it “is just as good.” The argument is all 
for the “modem mother” who for some occult reason cannot take 
the strain of nursing as women have done for millions of years. 
We were brought up on the teaching that nursing was part of 
the normal physiology of a woman who had just borne a baby. 

It is said to aid in bringing the uterus back to its original pre- 
pregnant condition. It delays the return of menstruation. It 
seems hard to believe that nursing is not worth while. 

Not long ago I jotted down (from some source) the state- 
ment: “One of the effects of civilization is the fact that a large 
proportion of human infants have become parasites on the cow. 

It is claimed that in northeastern United States only 23 per 
cent of infants are fully breast fed on disdiarge from maternity 
imits. In England 80 per cent of hospital babies are discharged 
fully breast fed; ninety-five per cent of those bom at home 
advertisement of a baby food states. The most logica 
are on that regimen. 
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of it was that the higher the standing of the doctors the more 
likely was this to occur. Dr. Oliver Wendell Holmes, of Bos- 
ton, in one of the most brilliant and valuable papers in medical 
history, on the contagiousness of puerperal fever, showed that 
this deadly scourge was carried from one case to another by 
the attending obstetrician. Childbirth fever is almost unkno\vn 
now. 

This was undoubtedly the outstanding incident of Holmes’ 
medical career and he had a brilliant one. A member of one of 
the old “Brahmin” families of New England, he had of course 
an education at Harvard and Harvard Medical School and, 
following this, he went to France where medical training was 
better than that which could be had in America in those days. 
Here he learned “not to take authority when I can have facts; 
not to guess when I can know; and not to think that a man 
must take physic because he is sick.” 

For thirty-6ve years he was professor at Harvard Medic.il 
School, covering so many subjects that he said his chair was 
really a settee. To this day these lectures are legendary. Such 
a training of such a mind led directly to “intensive studies of 
recorded cases" and “processes of medical logic from which 
definite conclusions could be dra%vn.” The result was his 
demonstration that puerperal fever was carried from patient to 
patient by doctors and nurses. A few years later Semmelweiss 
in Europe Independently reached the same conclusions, and 
then Pasteur entirely cleared the mystery by his demonstration 
of bacteria as tlic agents of infection. 

It is well that Americans should be reminded again what a 
man Oliver Wendell Holmes, Sr., was. People, including 
Holmes himself, have ^cscr^'al^ons about the versatile man. 
Holmes himself said, “Do not linger by the enchanted fields of 
literature — the great practitioners are generally those who con- 
centrate all their powers on their business." Iloweser, Dr. 
Holmes did not thus concentrate. Did his liternr>' success dim 
his medical fame? If he had not snitten The Autocrat, ’“The 
Chambered Kautiltts." and the Ircautiful hsTiui "Lord of All 
Being Thronctl Afar." perhaps he swuld have received greater 
acclaim as the sarior of countless yonng mothers .and one of 
tltt ootstandinl? =<l'anccn,<-nt. 
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BRINGING UP BABY 

In the latter part of pregnancy the child has very cramped 
quarters in the uterus and therefore takes a position which will 
result in his occupying the least possible space. The legs, 
which to anatomists are only the parts from the knees to the 
unkles, are folded one upon the other. The hips are fully flexed; 
that is, the thighs are brought up snug against the belly. The 
knees are also flexed so that the calves are close to the back 
of the thighs. Then as the legs cross each other the sole of 
each foot is pressed against the opposite buttock. The feet are 
rolled in and they are in the position which all of you speak of 
as toeing in. As the child’s head is also held with the chin 
down on the chest, he comes pretty close to being a ball. 

Baby's unnatural-looking shapes 


All of this results in the baby, when bom, having a shape 
^^lo h just does not look natural to the uneducated eye. The 



Figures illustrating changes in body proportions during pre- 
natal and postnatal growth. {After Stratz. Walter ir Sayles, 
Biology of the Vertebrates, 3rd Ed., p. 625. New York: Mac- 
millan, 1949. Reprinted by permission.^ 

Appearance of the foot is often very suggestive of the ordinary 
of club foot But in club foot die tendons or ligaments are 
badly contracted and early and careful treatment is needed. 
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If these specimens of childhood shapes really worry their 
parents, a gentle moving about of their limbs when asleep will 
show if they can be put easily into normal position. If that is 
so, the parents may be reassured that these conditions, which 
they think are deformities, will gradually correct themselves. 
Highbred dogs of the most graceful breeds are clumsy puppies 
to begin with. So it is wth humans. 

Dogmatic rules are no substitutes for judgment 

In the past the rules about the bringing up of a baby have 
probably been a little bit too severe. Exact schedules, weigh- 
ing after each meal, with worry over low weight, have been 
common. On tlie other hand there may be worry that the baby 
has eaten too much, although here we are told that babies 
know when they have had enough and that overfeeding is rare 
in infants. How we do lose that primal wisdom! Pediatricians 
tell me that babies are kept too warm and lose weight because 
they sweat it off. Mrs. Eliza Ann Jane Higgins, for forty years 
superintendent of the Boston Lying-in Hospital, in her latter 
days used to go about reaching under the bedclothing and feel- 
ing the babies’ feet. She said that if the baby’s feet were warm, 
the baby was all right. 

Fortunately babies are cuddled more now than they were a 
generation or so ago. In my intern days, or rather nights, I 
always had my favorite infant whom I picked up and carried 
about as I made my midnight visit to the infants’ ward. Babies 
are the better for the human touch and some moving about. 

Recently I received a letter from a fond mother in which 
she asked, “What significance do you attach to a continual rise 
in temperature (mouth) 99.2 — 99.8 in my six-year-old boy 
who acts well and eats well? Owing to his negative tests I was 
told to let him resume his normal activities and throw the ther- 
mometer away.” In my answer I agreed with the doctor who 
told her to throw the thermometer away. “Acts well and eats 
well” pretty well told the story. 

Clinical thermometers are of more use with babies than wth 
grownups, for the former can tell us little and examination is all 
important. Young parents must remember, however, that a 
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baby’s temperature is not so stable as an adult’s and a high 
temperature may come quickly when the baby is not really 
very sick. Babies do react with suddenness, eitlier getting sick 
or getting well, and they usually look the part of health or 
sickness. Fully as much as with the suc-year-oId just men- 
tioned, if they act well, they probably are not very sick. 

Wild animals, no matter how abundant food is, do not injure 
themselves by overfeeding. Babies are wild animals and they 



A real hahy. The he.id is grc,alcr in diameter than the Ixxly. 

do not hurt tlicmsclvcs by taking too much food. It is usually 
tlie UTOng food tliat makes trouble, although it is realized, now, 
that they can take some more kinds than were previously given 
tlicin. A gentleman wth the Hibernian name of Cidogan 
realized many of these things two centuries ago and lie said 
that the baby should have as much as it would take from l>oth 
breasts at each time wliilc he pitied those who were “stufTesi 
ssitli pap til they spue." 

Of course he livctl in the days when it was taken for granlesl 
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that the mother or wet nurse would give the baby breast milk. 
This pretty well persisted until less than a half century ago. 
Those who recall Edwardian days will remember that it was 
not so uncommon for the bosom of the nursing mother to be 
shyly exposed, whether in drawing room or public conveyance, 
in response to the infant’s need. 

There is not one correct answer to any one of these problems. 
More babies should be nursed than has been the recent custom; 
an occasional mother has a good reason for not nursing. The 
baby should have something to say as to when he gets his 
nourishment; this does not mean that every time he whimpers 
he should be shut up by the breast or the bottle. He is almost 
always the best judge as to when he has had enough; but, if 
he is grossly overweight, remember that almost all grownups 
and a few babies can get the habit of eating too much. 

But in feeding and in everything else dogmatic routines 
( typical of this perhaps over-organized age ) are no substitute 
for judgment. Routines can be overworked; they ore a reaction 
against the days when the doctrine of laissez faire (“Let nature 
take its course”) was popular. It is now in absolute disrepute. 
All this is largely evident in the upbringing of children. Regi- 
mentation is not only overdone in infancy but it is carried on 
into childhood and even adolescence. It was formerly said that 
the cat was the ideal mother. As long as her kittens really 
needed her, they got unremitting attention. After that, they 
were cuffed and sent on their way. 

Fifty years ago the method of the cat was somewhat applied 
to human children. ^Vhen school-time came, they were started 
out in reasonable condition and were expected to get them- 
selves to and from school. There was no transportation even 
for Bill and Lena Johnson, who lived two miles away in the 
woods, or for a scion of wealth who had the same distance to 
go in New York City. Had the words “supcrv'ised play” been 
uttered on Cape Cod they would have been meaningless to 
our more than ordinarily intelligent parents. But a generation 
back, the organizers began to take hold. Twenty years ago the 
mother was not allowed to pick up the crying baby and pel 
him and she w-as e-xpccled at all costs to get him clean in the 
first’year-and preferably in the first month of his regimented 
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life. Today she is encouraged by some doctors to pick him up 
the minute he cries, and to let him get clean at his leisure. 

The baby's sleep 

An able pediatrician told me a few years ago, “There are 
three things which you cannot make a baby do — pee-pee, eat or 
sleep. We can cooperate but we cannot force them. Newborn 
babies devote their lives to eating and sleeping. In fact, it may 
at times be almost impossible to awaken a small infant. A child 
of three is likely to be a nonconformist. He may insist on his 
own ways, which are difficult to change, and one must be 
careful because a great deal of trouble may be caused by 
trying to force him. Threats will not avail, but careful and 
assiduous attention to some details will often help. 

The mother of a delightful miss of one and a half years never 
says “no” to her baby. There are many subtle ways to get the 
desirable result without the use of the undesirable word. Just 
as the sight of my dog was associated in the child’s mind with 
wow«wow," so the word “no” would soon be associated with 
denial of things which she desired. So, when told to go to bed, 
she smiled sweetly as she did not know “no.” 

Rigid schedules are probably not good for most children. Do 
not insist that they always retire at 6:30 p.m.; advance the time 
or retard it to a certain extent according to the child’s state 
of mind. 

In recent years I have had a striking illustration of good 
results ^vith a child who was many hours off what is considered 
the normal schedule. Our week-end parties at a ski lodge 
dually meant dancing, loud music, and lots of excitement up 
until midnight. Young Jackie, the son of the manager, \^’as 
always around during a good part of it. He w'ould retire hours 
later than the usual child; then lie slept throughout the break- 
fast hour, which was another busy time for his parents. Neces- 
sity led to a complete rearrangement of his sleeping scliedule 
hut it was evidently perfectly satisfactory. 

Gcsell, the ultimate authority on cliildren’s behavior, says 
dial it is nonn.il for children to have sleep difficullics. Parents 
should recognize and not aggra\'alc the situation. Studies of 
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sleeping children in recent years have shown that country 
children sleep shorter hours than city children, but also that 
neither group comes up to the standards somewhat arbitrarily 
established by their parents and pediatricians. 

Bed wetting 

Our pediatric friend says that you cant malce a baby pee- 
pee. I think that you will agree that this is rarely a source of 
complaint, but that the frequency of this function is the routine 
cause of disturbance to mothers. I have often been asked by 
mothers how they could break their children of the habit of 
bed wetting. Within a few weeks of this writing I was ap- 
proached by an anxious mother with this and other associated 
problems. I consulted a pediatric friend of great experience 
and then advised her essentially as follows: It is evident that 
you have worried and fussed over these children but have not 
been rigorous enough Nvith them. Do not punish them but 
insist on a regime by which they can work out the problem 
themselves. When you go to bed, make them get up and go to 
the toilet whether they Nvish to or not. Set an alarm for the early 
morning hours and again make them get up. Anyone who 
offends must wash the sheets. The boys especially will be im- 
pressed by this. It is not manly to wash sheets and it is more 
conspicuous than what leads up to it. No special diet. Do not 
force salt on them; neither keep it away. Perhaps this wll make 
botlier for you at first, but I predict that you will soon even up. 
She did. 

Bating problems 

Tlie normal child's appetite may fall off from time to time, 
often worrying the mother considerably. She coaxes and 
llireatens and finally mother and child, exhausted with the per- 
petual fight, end up in the doctor's office. If no organic disease 
is found, it is often just a case of a smart attention-desiring cliild 
and a doting parent. Tlic diildrcn who “won't eat" but who 
manage to worm several soft drinks a day arc a common pro!>- 
lem. Sometimes parents deny these sweets to their children 
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but neighbors feed them. It is a good rule for friends never to 
give sweets to a child without express permission from the 
parents. Common sense will cure most feeding problems of 
children. 

The "delicate'* child 

For many years I have been sceptical about children who 
were too delicate” to do this, that, and the other thing. 'Way 
bade in my youth one of the boys of the village, whose family 
was comfortably fixed, was so delicate that he “could not eat” 
beefsteak. This was ridiculous. Beefsteak is one of the most 
easily digested foods that we have. 

A country medical officer a long way from these parts has 
wntten about the matter and rather blamed the doctors for 
their part, He thinks that they have been especially wrong in 
the way they have made diagnoses in children. The parents will 
tell the doctor that the child has had ‘Tjreathlessness on effort 
since infancy,” It is a perfectly normal thing for a child to run 
about until out of breath, but the physician who has been told 
of the breathlessness may have heard a heart murmur and ad- 
vised the parents that the child must be restricted in his exer- 
cise. Perhaps in the old days physicians were justified in worry- 
ing about heart murmurs but modem studies with electro- 
cardiograms and other scientific devices have shown us that 
niany heart murmurs are of no importance whatever. The son 
of one of my doctor friends had an unusually loud heart mur- 
mur, yet he has climbed the Matterhorn and even more difficult 
mountains and is still going strong. 

Children have been kept away from school for long periods 
because of bronchitis and w’orry as to whether they were tuber- 
culous. With X-rays and modem diagnostic methods it can be 
determined pretty certainly whether or not a child is tubercu- 
lous. If he is, he needs much more definite treatment than being 
kept away from school. In nearly all such cases absence may 
contribute nothing to health while interfering with success in 
school. 

but though a tuberculous condition docs demand specific 
treatment, normal people are entitled to certain normal pains. 
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among which stomach-ache can be a normal diagnosis. I 
wonder how many times we children were given Jamaica 
ginger and hot water, nicely sweetened, for stomach-ache. 
Not so dangerous as a cathartic. I knew one little girl, an only 



An clcclro-cardiogr.jph in operation. Forty years bro the 
apparatus filled the entire room. 


child, who had many attacks of stomach-achc until her mother 
finally realized that she had been babied loo much, and this w'as 
her w'ay of preventing absences from her doting mama. All 
tliis is no argument against taking care of sick cljildren, but 
l>cing delicate is no diagnosis and docs not need much 
treatment. 
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If one were to list the brandies of medicine according to the 
degree of development of the individuals concerned, the order 
could well be: veterinary medicine, pediatrics, and the medicine 
of adults, with this latter including old adults as well as middle- 
aged ones. The child is mighty close to what we refer to as 
dumb animals. As far as the young child himself is concerned, 
the mind is very little, if any more, developed, and the body 
much less. The problems of the pediatrician have to be solved 
with little help or hindrance from the patient. 

The pediatrician demands and expects more from the nurse 
than does the physician caring for grownups. The ideal nurse 
should be the mother. Recently, in fact, The Lancet, the old 
and wise medical magazine published in London, has urged 
that even when children are taken to the hospital for opera- 
tions, they should be nursed by their mothers. 

A challenge to parents 

All this has to do with the physical side, but if one is to be- 
lieve thoroughly what one reads in modem psychiatric writing, 
the offspring, personally conducted by the mother through the 
early part of life’s foumey, often is mecked on the Scylla of 
personal animosity or the Charybdis of too much attachment 
and dependence. It seems hard to believe that many mothers 
actually dislike their young children and act accordingly. More 
often it is an example of a common human failing, the overdoing 
of a good thing. 

The mother, who of necessity must absolutely dominate the 
infant of a few months, may arouse resentment if she continues 
to do so when the child is developing its o^vn ideas and most 
naturally W'ants to be on its owi some of the time. Also the 
emotional, fussy mother, changing her child's apparel every 
time the sun goes behind a cloud, or producing a thermometer 
whenever the child’s face is red from exercise, may be verj' 
exasperating and upsetting to the child’s equanimity. 

Healthy youngsters can stand a good deal. If they arc sick, 
they show it by their actions. In my early manhood I wondered 
nt children playing for long hours in tlic cold water of the 
h'Orth side of Cape Cod, whicli quickly chilled me. Some of 
them are healthy grandparents now. 
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What were formerly the gravest dangers to childhood, the in- 
fections, have been largely eliminated in a lifetime by sani- 
tation, assisted in the last few years by the new drugs. I am 
speaking, of course, of the more fortunate parts of the world. 
Children now have an extraordinary chance to grow up. The 
problem from here on in is to train the parents so that they 
will train the children that they may justify the upbringing. 

Nature's marvel 

Any child at birth has progressed a tremendous distance 
since the instant when the sperm united with the ovum. Quanti- 
tatively, the multiplication of its cells has gone into astronomi- 
cal figures; the growth by division of tliis living matter is one 
of nature’s marvels. Qualitatively, the diversification of the 
cells, all coming from the original union, is still more incom- 
prehensible. We can get faint glimpses only of why some cells 
turn into long black hair, others Into a powerful heart muscle, 
still others into a brain that may turn out to reason os Nriscly 
as a DatAvin. How arc all these diverse, complicated possi- 
bilities contained in a sperm and an ovum? The part of man’s 
brain, which is the home of the higher intellectual ocllvilles, 
contains an estimated nine thousand millions ncr%*e cells, but 
he cannot answer this question. 
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SKIN 

There is no part of us uttii aviiich ^VE are so ^\'ell Ac- 
quainted as our skin. It is in plain view, theoretically at least, 
Jind actually, with the revealing costumes of modem styles. 
Even the inside of the mouth, which we can easily peer into, is 
ined with a modified sort of skin, and the teeth are formed from 
as are numerous glands. Our class in the animal kingdom 
^ named after the most prominent of these glands, the mam- 
niae, or breasts. 

It is not remarkable that man has been popularly subdivided 
iiccording to his most familiar aspect, the color of the skin. 
So we have the white race, and in this country the red man 
Indian, the yellow races of Asia, and the blacks of Africa, 
"niis is certainly not a scientific classification and I am sure 
u»e anthropologists do not attach undue weight to this one 
actor. Nevertheless the result of untold centuries of strict 
‘reeding has been that Negroes, for instance, who have under 
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the surface of the skin enormous quantities of brown coloring 
matter, will continue to have offspring of the same color. That 
is, unless the offspring intermarry with whites. 

The skin is adapted to more purposes than any other part of 
the body and cannot be duplicated even by our ingenious mod- 
em machinery. Who can create a tough but highly elastic 
fabric that will withstand heat and cold, wet and drought, 
acid and alkali, microbic invasion and the wear and tear of 
three score years and ten, yet effect its own repairs throughout 
and even present a seasonable protection of pigment against 
tfie sun s rays? 

The skin retains body fluids 

Undoubtedly, the most important function of the skin is pro- 
tection and it achieves this for us in many ways. First, by any 
rating, is the prevention of the drying up by evaporation of 
the fluid which protects all the live cells of the body, since cells 
have to be wet to live. 

Life began in the sea many millions of years ago. That sea 
was salt and ever since, all animal life has existed in sail water. 
Water performs its important duties because there Is nothing 
else that will hold so many different substances in solution. Dr. 
James L. Gamble, a great authority on the fluids of the body, 
says: ‘"Before our extremely remote ancestors could come 
ashore to enjoy their Eocene Eden or Paleozoic Palm Beach, 
it was necessary for tlicm to establish an enclosed aqueous 
medium which could carry on the role of sea water.” Tlial is 
why the skin was formed so early in the development of ani- 
mals. Fluid will not soak through skin any more than it will 
soak through leather, which is tanned skin. So wo arc living, all 
wet, in a ^^'ate^-tight container. 

Tlie body is composed of an enormous numl>cr of units called 
cells and every cell is saturated \rith fluid. This fluid within 
the cells comprises about 50 per cent of the body weight. The 
fluid surrounding the cells might be considered for each of us 
os our share of the Cambrian Sea. from which our progenitors 
praerecd Part of it is in tlic I.W and part fs in the Ismph. 

It VOU have ever raised a blister, you have seen lymph. All 
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this fluid outside the cells comes to 20 per cent of the body 
weight. 

The function of the body fluid is to assist in what we call 
metabolism. This is the infinite number of chemical and physi- 
cal changes which occur in the body as long as life persists. 
Substances are taken into the body, changed as necessary, and 
transported by the fluid to where they build up the protoplasm, 
the material of which the cells are composed. Then as proto- 
plasm is continuously replaced by new, the old waste products 
are carried away. 

To keep the chemical composition and the physical proper- 
ties of the body fluids delicately balanced is an intricate piece 
of work. A lot of apparatus had to be assembled for this as the 
body grew. The heart stirs and moves the fluid about. The 
lungs handle the relations of the gases in the atmosphere and 
within our bodies. The kidneys excrete substances that we do 
not need and help maintain the chemical and physical balance. 

The chemistry of the body fluids is extremely complex. The 
sea water is referred to as salt, and to most of you salt is the 
common table salt, sodium chloride. Had you visited the salt 
works of Cape Cod in my youth and tasted the brine produced 
by evaporation, you would have realized that there were otlier 
salts in it: Glauber's salt and Epsom salts, for example. Still, 
sodium chloride is easily the chief one as far as bulk is con- 
cerned, both in the ocean and the extra-cellular fluid of the 
body. But in the intra-cellular fluid potassium chloride has 
repl:^{J although only a gossamer membrane separates the 

Those of you who have recently been hospital patients 
malize that treatment by introducing fluids into the veins is 
much employed. This is undoubtedly a great advance but an 
enormous amount of research has been required to bring it 
cbout and extreme caution in its use is neccssarj'. TIic tissues 
c not take kindly to pure svalcr, and the most common fluid 
med is weakly salted water— fust the strength of tl>e Ixxly fluids 
mside you. (The fluid in the body has 0.9 per cent salt. Tliis 
*s the strcngtii which we inject into tlic veins. We call it normal 
Jjilt solution.) TIic variations from this starter are many, but 
Oic)- arc all guided by a desire to keep the tissues of the healthy 
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body bathed as though it were still floating in the primitive 
ocean. 

Any cells which dry out, immediately die. All we see of the 
skin is the epidermis. This consists of the cells formerly living 
beneath the surfaces which have now died and dried. They are 
as inanimate and insensitive as the shell of a turtle. They are 
used ingeniously by the skin as a protection for the live layer 
of skin underneath, the dermis. 

The fact that the skin retains the fluid surrounding all our 
cells so it cannot get out, and the fact that no matter how long 
we soak in water, little gets in, may not seem to agree with 
your experience in sweating. Sweat is, however, a definite 
secretion of the sweat glands, used chiefly to regulate the heat 
of the body. This will be described later. When our sweat 
pours out, it does not mean that any fluid surrounding our body 
cells is evaporating or escaping. 

The skin protects delicate tissues 

The skin is a protective covering often refened to as a gar- 
ment: a most incomplete metaphor. It is such a one as no 
Parisian modiste or Bond Street tailor ever devised. It adjusts 
itself to all seasons. In the winter by various clever schemes it 
saves the body all the heat possible, while in summer it has 
ways of radiating heat. Its te.xture varies in thickness as neces- 
sity arises. It actually covers the eyeballs but is of extreme 
thinness here, thus offering little obstruction to the passage 
of light. 

At areas subjected to great chafing and wear there is cor- 
responding thickness. The lough soles of barefooted people 
and the horny-handed manual laborer are familiar to all. Sad 
experience has taught the danger of blisters when soft skin 
comes in contact >vith heavy tools. ^Vhen the chafing reaches 
a point where the tough outer layer can no longer afford enough 
protection to the delicate inner layers, nature comes to the res- 

P ..» -1-^ men call a bulla, but what wc run- 

all too familiar wth as a blister. As you 
are always saturated vilh a thin fluid, 
the outer and inner layers, and although 


cue WUl wuai 
of-the-mill people are 
know, the live tissues 
This collects between 
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we do not like it, nevertheless it affords much protection to the 
lender tissues beneath. But if the skin is allowed to accustom 
itself slowly, the responsive thickening is certain. 

Dr. Francesco Ronchese, of Providence, Rhode Island, has 
a most interesting little book with many illustrations, called 
O^upational Marks. Habitual pressure of a tool will produce 
a heavy callus at a typical position. The modem increasing use 
0 mechanical gadgets must modify these marks. Still the pro- 
fessional boxer, particularly if he is a “ham,” will probably show 
cauliflower ears. The granite cutler for years has used power- 
riven chisels and will continue to have a ring of callus around 
his little finger. 


Soon after 1890 Mark Twain wrote his book about Pudd'n- 
ead Wilson, the story of a lawyer in a Mississippi town who 
ecame interested in the whorls and marks in the skin of the 
nger tips. A mulatto women changed her son with the white 
family where she worked. Fuddhhead finger-printed 
he children in infancy and when the grown-up pseudo-heir 
committed murder years later, he was identified by his finger 
markings. 

Evidently Mark Twain learned early of the work that led 
ater to the almost universal finger-printing in modem com- 
munities. These markings are friction ridges found principally 
On the finger tips where we do so much grasping and they help 
to prevent slipping. Once again our pride is humbled as we 
cam that certain monkeys have such friction ridges in their 
prehensile tails. These ridges extend into the depths of the skin, 
or rather vice versa. Wiien Jimmy Valentine sandpapered the 
*ps of his fingers to get more delicate feeling, the ridges soon 
gr^v back in the same underlying pattern. 

r. Ronchese points out that in rare cases the ty^iical mark- 
ings may be absent, owing to leprosy in the tropics, radiation 
> X-ray or radium, and even skin grafting. Tlien occupational 
well be a help in identification, 
he nails are really not a great deal different from the hard 
^Icr layer of the skin, being formed in much tlic same way. 
le tips of the fingers are tremendously important to us and 
cy are veiy sensitive and c.xposcd to injuiy. Tliat evidently 
** t >e reason why at tliesc places, instead of hard heavy calluses, 
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the dead remnants of the live cells are packed tightly together 
to form the nails. At the upper end of each nail is a thick col- 
lection of live cells just below the surface. This is called the 
matrix and is the growing part of the nail As these cells die, 
they are pushed along the bed of the nail. You are all familiar 
with the process as you find it necessary to cut or file off the 
lower end. It is said that nails usually grow at the rate of two 
inches a year. 

If the whole nail is pulled off, a new one can thus be formed 
in a few months and theoretically it should be just as good as 
the old one. If any part of the matrix is destroyed, however, 
the scar of this will always show thereafter in the nail. Any 
injury to the nail itself, as by nail polish, is a temporary affair; 
therefore, it is on the whole a harmless if barbaric practice to 
use modem beauty aids here. Similarly, nail biting is not a 
serious habit except from the aesthetic point of view. 

Even in portions of the skin not subject to extreme wear and 
tear, Uiere is an astonishing thickness and toughness. I have 
often been surprised when operating on children of two or three 
years to find how much skin there is to get through. Just below 
the homy layer is the real growing portion of tl»o skin. The 
cells here continually reproduce themselves, not only rebuild- 
ing the outer surface but forming the sweat and oil glands and 
the hair follicles. All these grow dowm into the deep layers 
wiicrc their working parts send up to tlic surface their familiar 
products. 

Tlicse inner layers called the dermis arc, except in tijosc 


places where calluses exist, much tliickcr tlian the outer layers, 
the epidermis. TIjc dermis is n sort of felt of connective tissue, 
fibers, fat, blood vessels, nerve endings, and org.ins for the 
special senses of touch, pain, heal, etc. In most places it is 
loosely attached to the underlying tissues, and, as it contains 
many elastic fibers. It moves freely, allowing a snug fit, what- 
ever position the lx)dy assumes. Tliis moving and fitting is 
helped by ibe underlying fat whicli is found in most parts of 
the body. Females, no matter how slender, possess more of this 
superficial fat than do their men friends. This accounts for 
the craceful curs^es so much admired in that sex and presumably 
aUo mate llmir sWn fit belter than Uiat of the male. At the 
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soles, the palms, the scalp, and over the cartilages of the ear 
there is a firm connection between the skin and the deep tissues. 

As the skin grows old, the elastic fibers disappear. An elderly 
gentleman with parchment-like skin may take a compensatory 
advantage of this by playing a pleasant parlor game. As a part- 
ner he selects a velvety-skinned maiden of, say, sixteen. A 
referee with a watch stands by as the oldster pinches his own 
skin into a fold on the back of his hand and then releases it 
When the customary ten seconds afiowed in the prize ring have 
passed and the ridge probably has not returned to the nor- 
mal position, then our septuagenarian pinches his young com- 
panion’s skin. When released this will return to its former 
adolescent appearance before the referee can count at all. The 
elasticity of the protective garment is both practical and 
aesthetic. 

In two little areas, the skin does a special protective job. At 
these spots, and these spots only, it excretes cerumen. This is 
the familiar wax of the ear canals. As these canals are a great 
help in collecting sound waves and carrying tliem in through 
hones to the middle ear, it is highly important that tliey be 
protected. Dirt, insects, and other noxious agents could make 
a great deal of trouble were It not for the wax which helps to 
keep them out and also protects the skin of the canal which 
otherwise would undoubtedly be always soggy %vith moisture. 
We don’t pay much attention to this wax except xvhen occa- 
sionally the body does too good a job and develops too much 
of It. Comparatively few people ever have to NN-orry, but when 
the accumulation is too great, it has to be \>7jshed out. In my 
day at the Massachusetts Eye and Ear Infirmary one orderly 
handled all such treatments and developed a technique far 
beyond that of any of the learned otologists. 

Hair, the loss of hair, and hair tonics. Tlie hair cWdcntly 
serves as a protection to those animals which possess it. It 
cushions blows, and l.ihcs up cliafe; it holds the warm air 
about tlic body in cold weather and wards off llic ultraviolet, 
the burning rays of (he sun, in the summer. (Don’t d/p your 
long-haired dog in July and August. His tender skin needs the 
shade and he docs not give off heat through Uie skin as jt)ii do.) 

Of course hum.m beings do not really need tlicir hair as their 
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remote ancestors did. They have learned to fashion garments 
which take its place. Any physician can name a number of 
people who have suddenly and completely lost their hair, even 
their eye lashes and the hairs inside their nostrils. Except for 
the reasonable unhappiness over their altered appearance, they 
are not apparently any worse oflP. 

Hair in humans is now a distinguishing sex characteristic. 
Yet the crowning glory” of womanhood is exclusively theirs 
only by the forbearance of their male friends. Witness the pic- 
turesque appearance of Buffalo Bill or the Stuart Cavaliers. 
The “beard of goats and men” does establish pretty accurately 
the sex of the wearers, and an abundance of hair over the rest 
of the body is fortunately the proud possession of males. The 
two sexes are distinguished by the arrangement of pubic 
hair. That of the male comes up in a triangular shape to the 
umbilicus while in the female it stops short at a transverse line 
just above the mons veneris, the prominent pad over the bone 
at the lowest part of the abdomen. In certain disturbances of 
tlie endocrine system, that is, the glands of internal secretion, 
the male is apt to have a female distribution of hair, and vice 
versa. 


It is evident that human hair is a great source of worry. Most 
of the worriers are bothered by its loss; a few by the presence 
of too much. For those who have too much, treatments with 
an electric needle can kill individual hairs, and X-ray wll re- 
move the hair. This latter is a tricky procedure and should be 
used only by competent X-ray physicians. 

For the other side of the story: if the hair begins to come out 
so as to leave irregular bald spots, then see a skin specialist 


It might be ring>vorm, or alopecia areata. Tire Greeks thought 
lliat a person who had patches of baldness looked like a mangy 
fox so they gave the name “alopeda areata” to the «x>ndition. 
This does not refer to the shiny pates so common in our middle- 
aged and older men. Often, of course, small spots of baldness 
are due to ringworm or other infections. The spots we are 
referring to have no evident cause. 

Alonecia areata may appear in men, women, or chddren; in 
men twice as often on the back of the head as the front. Just 
Se opposite is true svith the women, but, possibly because of 
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the way women arrange their hair, it is not noticed in the back. 
So, as women are smarter than men in covering up their 
blemishes, we can’t judge well which sex is more afflicted. 
Statistics would seem to show that lately alopecia is becoming 
increasingly frequent in England. Once again statistics are 
deceiving. In England, since the government took charge of 



Cross-section of skin showing a hair. (After 
J. C. B. Grant, Method of Anatomy, p. 70 
Baltimore: Williams ir Wilkins Co., 1952 . ) 


health, eye glasses, false teeth, and wgs arc furnished by the 
Minislr)’ of UcalUi. People who have been resigned for years 
to baldness arc now trying out wigs at the government s expense. 

In alopecia areata it is common to have a parti.il loss of hair 
and recover)*. These arc Ujc cases that h.ivc encouraged so 
*nany people to believe that the application of the proper hair 
tonic iWll faN'orably influence tlicir baldness. But for those who 
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just gradually get bald, their misplaced optimism has made the 
fortunes of manufacturers of hair lotions, I have received many, 
many questions about the hair. There is still the belief amongst 
many people that local applications may cause hair to grow on 
bald spots or improve the health of the hair. You have been 
told that the hair follicles where the hairs actually grow are in 
the deep layers of the skin. The hairs themselves are dead 
matter whose appearance may be changed by dyes or other 
treatments. Rarely, I believe, are the deep, live parts injured 
by these materials and never, I think, are they helped. 

You may get some impression of the blind credulity of the 
public when you learn that one chain of “hair experts” has a 
yearly income of nearly four million dollars. Often treatments 
are given with massage with the idea that there will be an in- 
crease of blood supply and this will cause the hair to grow. 
Any bald-headed man who has received a deep cut on his scalp 
should be convinced that there is plenty of blood circulating 
there. 

Few things in our daily life seem more foolish than this 
unintelligent altitude towards the hair. Even the most brilliant 
minds are ^veak in this respect. On our college football team 
was a dashing halfback with the blackest, most luxuriant head 
of hair in the group. The brain beneath was in many respects 
as much to be admired; yet a few years later, after he had the 
benefit of a medical education, he began to grow bald and 
spent his money for hair lotions to bring back his fading glory. 
He is even balder now. 

I realize that anything I say will not affect tlie sale of hair 
tonics. Years ago, when Dr. Greene's was a popular patent 
medicine, some exasperated doctor exclaimed that it never did 
anybody in the world any good, Tlie reply from the manu- 
facturer was: "You are >\Tong. It has done Dr. Greene lots 
of good.” It is not at all unusual for a skin specialist to be b.ald. 
Choose your grandparents from those who did not lose their 
hair. 


The skin controls ultraviolet radiation 


There is one other way in whic!. the skin gives protection 
and that is by limiting the amount of ullrav.olet sun rays that 
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get through it. These rays in proper amounts are necessary for 
the formation in the body of Vitamin D, which most of the 
world were willing and obliged to obtain without the seal 
blubber diet of the Eskimo or the dubious flavor of cod liver 
oil. The body is normally not gluttonous. Until habits are im- 
properly developed, it does not want too much of anything. 
The sun, however, does not cooperate. In many climates it fur- 
nishes ultraviolet radiation in deadly doses. The body’s defense 
is to deposit in the skin a brown material called melanin. In 
sufficient amounts it stops the harmful rays. 

In Africa a race has developed bom with plenty of melanin. 
The summer girl on our beaches, however, had best take her 
sunshine in small doses for she slowly accumulates the coloring 
material. None of the protective lotions will do a perfect job 
for her. 

In recent years much has been ^vritten about the long-range 
danger of exposure to the sun. We are told that skin cancer is 
more common with such occupations as farming and fishing. 

I am in no position to deny this claim, but in some twenty five 
years’ attendance at a tumor clinic where there have been many 
skin cancers I would say that I have met few farmers or fisher- 
men. But then I live in a city. The open air life I believe to be, 
on the whole, healthy as well as happy. One cannot take it 
conveniently the year round \vithout a protective summer tan, 
so I always try to get one. 

The skin regufales body beat 


The skin helps keep us cool in summer. The elaborate 
chemical reactions inside the body result in much heat whicli 
is continually being given off, for olhenWse the internal heat 
would rise above 98.6* Fahrenheit, which is the average tem- 


perature necessary for the human body. 

The feces and the urine carry aN%’ay heat, so docs the breath. 
Tlic skin, however, docs the bulk of this work. Radiation ac- 
counts for a good deal. Any >''ann obj'ect gives olT heat to the 
surrounding cooler air— your cup of tea, for instance, if you do 
not drink it quickly, flic skin is abundantly sirpplied with 
blood vessels and when these dilate they bring \s*3nn blood 
to the surface where it loses heat. Tills loss, of course, in a1 
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except the hot parts of the earth, was originally the reason for 
wearing clothing. With absolutely still air, little heat is lost 
from the body even on cold days. People who go in for winter 
sports know that wind chills more than colder, but quiet, air. 
It removes quickly the thin layer of air which the body has 
warmed. So an outer garment of closely woven cotton is more 
efficient than a heavy sweater through which the wind whistles. 

Sweat 


In the average human body there are several million sweat 
glands, and through their tiny openings a mixture of water, 
salt, and waste products is secreted or excreted. These glands 
are in the deep layers of the skin where their coils, as Dr. Oliver 
Wendell Holmes said, resemble fairies* intestines. 

The ancients who wrote the Bible were careful observefs. 


Adam and Eve were told: “In the sweat of thy face shalt thou 
eat bread.” The distribution of sweat glands varies greatly. 
The face is one of the places most amply supplied, as any sur- 
geon can tell you. Sweat pouring off the brow and into the eyes 
may be a most disturbing accompaniment of a difficult opera- 
tion. The physical labor of shoveling sand produces no more 
sweat than the concentration of an operation in which there 
may not be five pounds of actual lifting. 

For most of us most of the time, tljc chief problem is to 
dissipate bodily heat, and the chief agent for doing this is sw’eat. 
We sweat all the time, getting rid of a pint or so daily by “in- 
sensible” perspiration, which is evaporated so quickly (hat we 
do not feel damp. Evaporation requires heat and this is re- 


moved from the warm body. For on extreme example of this, 
pour a little ether on your skin. Ether evaporates almost in- 
stantly, causing your skin to be ice cold. 

Long continued heav>’ sweating removes largo amounts of 
water from the body. Likesvise it takes nw'ay lots of salt. Too 
much of this results in what wc call “heat exhaustion.” The 
bahnee of sodium, potassium, calcium, and other malcrwls in 
U.e‘ fluids of the body is vesy delicate. Common salt s s«iinm 
. ? 1 .nd is easily one of the chief constituents of llie liody. 

u y„"f h“e “vchI blood in your mouth, you h-uuw that i, 
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tastes salty. It is well to emphasize these facts, because popular 
medical literature and much medical practice have of late been 
emphasijdng the virtues of a low salt diet. 

Three years ago I spent a week with a group in the moun- 
tains. One evening after a terrifically hot day I %vas asked to 



Cross-section of skin showing sweat 
gland. (After J. C. B. Grant, Method 
of Anatomy, p. 70. Baltimore: Wil' 

Hams O Wr'/kfns Co., 1952.) 

sec a young man with sjTnptoms of appendicitis. He w.-is sick 
at his stomach and liad cramps in his belly. In questioning him 
I Icanicd that he had climbed a mountain, sweating profusclv 
all day, and had been able to get little water to drink. I de- 
cided against appendicitis, started him carefully on small 
amounts of water and salt until his nausea h.atl ceased, and 
then increased them to lilxral amounts. In the morning hr 
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had entirely recovered. Had we been within reach of medical 
faciliHes, some salt solution put directly into his veins would 
have done the job promptly and more certainly. 

On this same expedition was a man with a lifelong disturb- 
ance which prevented him from sweating. Hence he had to be 
exceedingly careful in hot weather that his temperature did 
not rise to a dangerous point. Sweating is regulated by sym- 
pathetic nerves. I have seen a man, with an injured nervous 
system, one half of whose body was bone dry while pools of 
sweat stood in every little hollow of the other side. 

Probably all of you have found yourself sweating when 
placed in an embarrassing position and so know that the emo- 
tions play their part. Intense enjoyment of food often causes 
a local sweating of the face, called gustatory perspiration. Bos- 
well said of Johnson, “While in the ad of eating, the veins of 
his forehead swelled and generally a strong perspiration was 
visible.” 


Miliaria, or prickly heat. Sweating is a beneficent thing 
for us, but men arc obtuse and often unappreciative of their 
blessings. There are unpleasant aspects about it. One of its dis- 
agreeable associations is prickly heat. The dermatologists, 
wonderfully clever in nomenclature, call this miliaria, because 
the spots seen on the skin are the size of millet seeds. Probably 
neither you nor I have ever seen a millet seed so we cannot 
dispute the reasonableness of this name. 

The sweat glands arc deep in the skin and send their mixture 
of water, salt, and some of the body’s waste products up to the 
surface by long narrow tubes. The openings of the tubes are 


mighty sm.ill so that it docs not take much to block them. The 
sweat, continually forming, pushes up the plugs and gives an 
appearance of little blisters. Usually these break easily but if 
they get firmly plugged and inflamed they bulge and turn red. 
Tiiey tingle and bum and hence are called prickly heat, ^^ost 
people fear cold, and fond mothers are especially certain that 
it is a grave danger to their offspring. So they s\oddIc the 

poor youngsters, and prickly heat results. n » 

The treatment is theoretically simple; stop sweating. But 
tons of lolioni, powders, and ointments arc expended yearly in 
the fight against miliaria. Any imlahle efiects they l.ave on 
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the skin are rapidly transformed into more plugging of the 
sweat glands. Wear light, airy clothing, clear everything off 
the skin, and there will not be much prickly heat. All this is a 
striking example of what is very common, over-treatment of 
skin conditions. 

Non-perspirants and deodorants. Sweating is, strangely 
enough, one more of the many things which distinguish us 
from the brutes. You know that a dog does not sweat but cools 
off through his tongue. Cats are said to sweat only on the pads 
of their paws. It is hard to see what good that does them. Old 
people who drove horses in their youth, and younger ones who 
frequent the race tracks, may know that horses sweat all over 
as we do. But in their thousands of years of association with 
us as our servants they have not been allowed to adopt the 
habits of civilized men, and there seems to be no evidence that 
they are much disturbed by sweat. 

We of the “upper classes” are much disturbed, especially by 
the discomfort of sweat-soaked clothing and what certainly 
does not disturb the brutes, the bodily odors arising from per- 
spiration. For centuries fastidious people could do nothing but 
attempt to drown out these odors with perfumes. Even today, 
many of us, when our nostrils are assailed by expensive per- 
fumes, cannot rid oiirselves of the feeling that under the scents 
of Araby is the human effluvia. 

The commercial people, who never miss a chance of gain, 
long ago began to sell us preparations which they claimed 
Would stop the sweat, and, what is certainly painting the lily. 
Would stop it from smelling. Fortunately for us they do not 
^top the sweating. Normal persons are bound to sweat. Since 
this fluid is secreted by glands in the depths of the skin, oppli- 
oalions on the surface do not reach these prolific springs. For 
a long time there have been deodorants on the market. As a 
proportion of you arc city dwellers, and, because a con- 
stant reiteration of a statement, rather than the logic which 
should be back of it, is the basis of a selling campaign, it 
surprising that most of you a few years ago bought chlorophy 
reparations to remove your body odor. How were you to kno\\ 
that cattle, horses, and goats, in an ascending scale, reek with 
strong odors, even tliough they steadily consume chlorophyll 
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during most of the year? Many carefully conducted experi- 
ments by scientific observers with no axes to grind failed to 
show that odors, either disgusting or delightful, are decreased 
by chlorophyll. 

The axilla, or armpit, is the portion of the body which has 
attracted the most attention by its disagreeable sweaty odor. 
Recent investigations have shown that there is a good reason 
{or this. The armpit has an unusually large number of sweat 
glands. Many of these are the kind that are found all over the 
body and you may be surprised to leam that the fluid they 
secrete is said to be odorless, or at least inoffensive. 

There is another group of glands found in the axilla that are 
supposed to be stimulated by the emotions. Many of you must 
have noticed how the sweat absolutely runs douTj from your 
armpits when you are nervous. Our clever, skillful investigators 
were able to put minute tubes into these glands and collect pure 
sterile sweat. Surprisingly, this sweat had no odor and, if kept 
sterile, developed no odor in a fortnight. But, if this sweat was 
allowed to stand for several hours and became infected, the 
characteristic odor developed. So there you have the answer. 
There are bound to ho bacteria in the armpit, as a warm moist 
place is ideal for their growing. As bacteria do evcrywlicrc, 
they break doum the substance on which thc>' grow’ with t))e 
formation of new’ substances. Some of these smell. 

Many antiseptics have been sold to kill off the bacteria. Tlicy 
arc not practicable. Antiseptics are rough, and, if they arc 
rough on bacteria, they arc also rotjgh on other live cells. Nfany 
people have got into trouble by using such irritating materials 
under their arms. Besides, bacteria have ways of getting into 
crcviccs of the skin where the antiseptics do not reach them and 


tljcy thrive there and produce Urc odor. 

So what are you going to do to keep yourself dainty? Shaving 
the hair will help, for Kictcria gather here and are hard to clean 
away. Most women have Jong done this but I have not known 
of men cioins it. So™''* so" 

Tim mniorilv of women «« some commercial non-pcnpimnl 
\ csnccinllv under the arms. Tlic bids of pure- 

r’ ll 'tnon^utli t.Ium.wh^ 

:„tLl"mUsupposcdto 
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of the sweat glands, thus stopping the perspiration. It may 
decrease but it most certainly will not stop the flow of sweat. 
In regard to destroying disagreeable odors, there is little scien- 
tific evidence that the so-called deodorants actually do this, but 
they undoubtedly cover up the odors. If I were a fastidious 
woman, I would probably use some of these preparations. Such 
women are convinced that tiiey do good, and perhaps science 
has not conclusively settled the question. But I would watch 
carefully for danger to my skin as some of these preparations do 
much harm to some skins. Cleanliness is the absolutely neces- 
sary basis for daintiness. Wash frequently with non-irritating 
soaps and change clothing frequently. Fastidious people have 
long done this without being told that it was scientific— just 
sensible. 

Soap and water is the best antiseptic. It is such cosmetic 
and aesthetic effects that most of us associate with the use of 
soap. We consider that one of the most striking differences 
between modem men and the best of the ancients is our 
enormous employment of this cleanser. We are told that the 
average American consumes about twenty-five pounds a year. 

I wonder if its tremendous value in medicine is fully appre- 
ciated. Forty years ago my famous professor of hygiene said 
that soap and water is the best antiseptic. That is now well 
understood by modem medical men, even tliough there are 
some bacteria that soap solutions do not kill promptly. Bac- 
teria removed from the body are just os harmless as though 
they were killed in situ. To build up the evidence I wll quote 
from a recent book on soap, edited by Dr. Morris Fishbein: 

No other single article can compare with soap in regard to 
the amount of sickness and death prevented by its use. Epi- 
demics rage where soap and water are little used for personal 
and domestic purposes." Two centuries ago Dr. Samuel Jolin- 
son said that if he were to keep a seraglio, he would keep his 
"‘Omen in cotton rather than silks, as cotton showed its owm 
nastiness. By inference he suggested that cotton was amenable 
to cleaning by soap. Over a cenlur)' later physicians and hos- 
pitals realized the significance of this remark made by a doctor 
of laws, and clean cotton is now an essential with them. 

It is strange to find that many people do not kmow how to use 
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soap efficiently. Here is the proper recipe. A thick suds should 
be formed and rubbed in thorou^ly for a considerable period, 
allowing the dirt to be softened and freed from the skin. If 
there is much dirt or extreme cleanliness is desired, the process 
may be repeated, but the suds should never be washed away 
quickly before they have done their work. Mother’s old washer- 
woman on Cape Cod, after looking at the black roller towel, 
would say, “You boys had a dirty wash and a clean wipe." 

Within the lifetime of those who are now becoming grand- 
parents the bathtub with running hot and cold water has be- 
come the very hallmark of the American. In my country village 
I think my mother put in nearly the first one. Before that the 
Saturday night bath was an institution. A big fire was kept 
going in the kitchen range, the wooden clothes tub was brought 
in, and the family took turns. 

Nowadays people are rather diffident about admitting that 
they don’t have a daily bath. This is an exaggerated attitude. 
In fact there are a fair number of people with a tendency to dry 
sldn who )ust cannot take it. Hot water and soap remove the 
normal fat, provided by the glands of the skin, to such an extent 
that they chap, itch, and are exceedingly uncomfortable. Even 
normally greasy people can get along with a moderate amount 
of soap and water. 

Recently I was at an isolated skiing club where trouble with 
the water supply allowed no baths for four days. I do not think 
that we smelt strong and we were comfortable. Right here I 
must forestall cynical remarks by stating that I get well over 
three hundred and sixty-five baths a j'ear myseU. 

Also remember that although soap is of great medicinal value, 
“medicinal soaps" are not worth while. Soap is soap and docs 
its work by cleansing and not by the chemicals that are put in 
it If you want a nice smelling soap with i>erfume, pay the 
price and have it, but understand that the \vell-kno^vn, incx- 
pensive, mild American brands arc as good os money can buy. 


Diseases of the skin 

The skin may be afflicted mth so many diseases ll.al one 
might think that it has little protection against infecl.on, yet « o 
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have reason to believe that the intact skin is germ-proof. We 
know now that for centuries surgeons carried infections on tlieir 
hands and, when they operated, it was taken as a matter of 
course that the wounds would become infected. Then Pasteur 
showed that infection was due to germs, and Lister of England 
demonstrated that these infections were carried by the sur- 
geons. Meanwhile the surgeons were fairly safe themselves. 
If they refrained from sticking needles into their fingers or 
cutting themselves with scalpels, it was their patients and not 
themselves who died of erysipelas or pined with suppurating 
wounds. 

But a skin without the slightest break through its surface 
is a difBcult thing to achieve. A bacterium is exceedingly 
minute. Woimds invisibly small may let a horde of them into 
the moist warm flesh where they thrive. Even the surgeon’s 
eagerness to obtain great cleanliness may itself defeat his pur- 
pose. Frequent washes with soap remove the soft grease nor- 
mal to the skin, which then dries and cracks. But only to an 
unusually discriminating congregation can it be hinted that 
cleanliness is not an absolute law. It is a highly important one. 
Mankind has been afflicted with many diseases which could 
have been avoided by reasonable cleanliness. 

The itch mite. Hahnemann, tlie founder of homeopathy, 
stated that seven-eighths of all chronic diseases were due to the 
itch. In the old dirty days many people must have had this. It 
is produced by a tiny mite which burrows into the skin. There 
is small chance of its becoming established in the skin of 
reasonably cleanly people. Many of our young men, however, 
have been scattered about the globe in recent years \vilhout 
the opportunity for gracious living that many enjoyed nt home. 
Under these conditions the itch has increased. And when such 
a person comes home to his family, this family finds out (hat 
it is a community affair. Tlicse little mites and their eggs get 
into the bedding and clothing. The treatment is bothersome 
and uncomfortable, and, if any one member of the family fails 
to be freed, ft is in vain. 

The louse. Another organism whiclj has got by the pro- 
tective barrier of the skin and caused much trouble for men Is 
the pcdiculus, or louse. His story is a tremendously Interesting 
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soap efficiently. Here is the proper recipe. A thick suds should 
be formed and rubbed in thoroughly for a considerable period, 
allowing the dirt to be softened and freed from the skin. If 
there is much dirt or extreme cleanliness is desired, the process 
may be repeated, but the suds should never be washed away 
quickly before they have done their work. Mother’s old washer- 
woman on Cape Cod, after looking at the black roller towel, 
would say, “You boys had a dirty wash and a clean wipe.” 

Within the lifetime of those who are now becoming grand- 
parents the bathtub with running hot and cold water has be- 
come the very hallmark of the American. In my country village 
I think my mother put in nearly the first one. Before that the 
Saturday night bath was an institution. A big fire was kept 
going in the kitchen range, the wooden clothes tub was brought 
in, and the family took turns. 

Nowadays people are rather diffident about admitting that 
they don’t have a daily bath. This is an exaggerated atlihide. 
In fact there are a feir number of people with a tendency to dry 
skin who just cannot take it. Hot water and soap remove the 
normal fat, provided by the glands of the skin, to such an extent 
that they chap, itch, and are exceedingly uncomfortable. Even 
normally greasy people can get along with a moderate amount 
of soap and water. 

Recently I was at an isolated skiing club where trouble with 
the water supply allowed no baths for four days. I do not think 
that we smelt strong and we were comfortable. Right here I 
must forestall cynical remarks by stating that I get well over 
three hundred and sixty-five baths a year myself. 

Also remember that although soap is of great medicinal value, 
“medicinal soaps” are not worth while. Soap is soap and docs 
its work by cleansing and not by the chemicals that are put in 
it. If you wnnt a nice smelling soap witli perfume, pay the 
price and have it, but understand that the weIl■kno^v^, inex- 
pensive, mild American brands arc as good as money can buy. 


')iseases of ibe skin 

The skin may be afflicted svith so many diseases tliat one 
eight think that it has little protection against infection, yet sve 
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have reason to believe that tiie intact skin is germ-proof. We 
know now that for centuries surgeons carried infections on their 
hands and, when they operated, it was taken as a matter of 
course that the wounds would become infected. Then Pasteur 
showed that infection was due to germs, and Lister of England 
demonstrated that these infections were carried by the sur- 
geons. Meanwhile the surgeons were fairly safe themselves. 
If they refrained from sticking needles into their fingers or 
cutting themselves with scalpels, it was their patients and not 
themselves who died of erysipelas or pined with suppurating 
wounds. 

But a skin without the slightest break through its surface 
is a difficult thing to achieve. A bacterium is exceedingly 
minute. Wounds invisibly small may let a horde of them into 
the moist warm flesh where they thrive. Even the surgeons 
eagerness to obtain great cleanliness may itself defeat his pur- 
pose. Frequent washes with soap remove the soft grease nor- 
mal to the skin, which then dries and cracks. But only to an 
unusually discriminating congregation can it be hinted that 
cleanliness is not an absolute law. It is a highly important one. 
Mankind has been afflicted with many diseases which could 
have been avoided by reasonable cleanliness. 

The itch mite. Hahnemann, the founder of homeopathy, 
stated that seven-eighths of all chronic diseases were due to the 
itch. In the old dirty days many people must have had this. It 
is produced by a tiny mite which burrows into the skin. There 
is small chance of its becoming established in the sJdn of 
reasonably cleanly people. Many of our young men, however, 
have been scattered about the globe in recent years \vithout 
the opportunity for gracious living that many enjoyed at home. 
Under those conditions the itch has increased. And when such 
a person comes home to his family, this family finds out that 
it is a community affair. These little mites and their eggs get 
into the bedding and clothing. The treatment is bothersome 
and uncomfortable, and, if any one member of the family fails 
to be freed, it is in vain. 

The louse. Another organism which has got by the pro- 
tective barrier of the skin and caused much trouble for men is 
the pediculus, or louse. His story is a tremendously interesting 
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one. Almost every animal has its own pet lice. Different tribes 
of men have their own. The natives of Africa have dark lice. 
The Caucasians have white ones. We about here have three 
separate kinds, for lice are more cliquish than college fraterni- 
ties were supposed to be. Pediculus capitis frequents the hair 
of the head; pediculus pubis stays about the external genitals; 
while pediculus corporis takes all the rest of the body for its 
domain. They all belong to the aristocracy with a tremendously 
impressive ancestry. Undoubtedly the Queen of Sheba had 
lice as did most monarchs until fairly recent times. 

Whenever conditions over a long period of time make it diffi- 
cult to wash fairly frequently and change clothes, lice are pretty 
apt to appear. All of us in Europe during the First World War 
knew that body lice were almost inseparable from soldiers. 
There was no more familiar sight than boys sitting about pick- 
ing the cooties from their clothes. I never found any on myself, 
although the trench fever I contracted was proof positive that 
they had called on me; but I imagine that except for a little 
itching cooties are ordinarily not very bothersome. 

Still I presume that nobody likes them but they do command 
respect. They have played a great part in the world’s history. 
If the patient that they bite has typhus fever or some other 
bad diseases, the lice themselves become infected. Many of the 
unfortunate creatures die, but if they live to feed upon some- 
body else then the result is another sick person. Typhus has 
been die chief disease spread in this way. Hans Zinsser in his 
most interesting and instructive book. Rats, Lice and History, 
shows us how most of the great w'ars have been won or lost 
according to the amount of typhus or other disease in the 
respective annies. Yet though the generals have been exalted 
or degraded, the louse has been ignored. Here are some slightly 
abbreviated lines from Oliver Herford suggesting a different 
view of the relative importance of man and lice . . . 

If this little world tonight 
Suddenly should fall through space. 

Shriveling from off its face 
In an instant e\‘er>' trace 
Of the little crawling things; 

Ants, philosophers and lice. 
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Cattle, cockroaches and kings: 

Who can say but at the same 
Instant from some planet far 
A child may watch us and exclaim, 

“See the pretty shooting star." 

Diseases blossoming out upon the skin." Although the 
uninjured skin is germ-proof and it takes cutting instruments 
such as knives, needles and the boring tools of lice and itch 
nntes, to penetrate it, still our minute enemies, bacteria and 
viruses, make many successful flank attacks on it. However 
they enter the body, they make plenty of trouble as they travel 
along, and in most cases the changes in the skin are the least 
important. Thus with spotted fever, as meningitis was formerly 
called, the infection of the brain is what raises havoc; and in 
scarlet fever, the effects on the heart and kidney can cause 
death. Fortunately, this disease has now become comparatively 
mild. 

As the skin is wide open to observation, and nothing im- 
presses us more than what we see, it is to be expected that a 
^up of diseases with remarkable skin changes should be 
classified together. They were given the name exanthemata, a 
word signifying “diseases blossoming out upon the 
skin. These were of great importance long ago, their victims 
often being isolated in pest houses. In my medical school days 
patients with skin diseases of this type were often put in 
Separate hospitals, although we no longer called them pest 
houses. These diseases were all extremely contagious, I sup- 
pose that they are still just as contagious, but we know better 
now how to handle them. Smallpox is an example, once dreaded 
every\vhere, now practically non-existent in the United States. 

Acne. Tliere is one disease of tlie skin which still blossoms 
uut everywhere and is not considered with the dignity which it 
eserves for it does not make people sick; that is, except for 
their being sick at heart. This is acne. It unfortimately attacks 
most people during adolescence when naturally lliey want to 
^ looking their best. Rarely is it any more than a nuisanw, 
ut the number of questions about it which have been a 

cssed to me show that it is a big one. 

I should not say much about it because we really know 
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almost nothing about it, I was thoroughly convinced that this 
was so when a few years ago our most prominent medical 
journal in its “Question and Answer” column took up five inches 
of fine type and big words to discuss the problems of acne. Al- 
most everything that youngsters would like to do was forbidden, 
and almost every minor bodily difiiculty which they could 
have was blamed for it The best I can do for you is to warn 
you that it should be treated gently. 

When acne is present, there is infection with pustules and in- 
flammation in the layers of the sldn. Irritation of inflamed 
areas is almost sure to stir up trouble. DonT squeeze or use a 
needle. Also avoid strong antiseptics, even if they come in 
soaps. Cleanse gently without scrubbing and do not clog the 
natural openings of the skin with such materials as powder and 
salves. You should refrain from spending your money on adver- 
tised cures. Finally, 1 should like to express my fears con- 
cerning the use of sex hormones. As acne usually occurs at just 
the time when there are striking sex changes ocurring in the 
body, it is only natural that people with more enthusiasm than 
judgment should rush to use these hormones, which are potent 
substances that should be utilized only under expert medical 
supervision, not otherwise. 

The after-effects of acne, which are rough, thickened skin 
with pits and elevations, are now treated effectively by far from 
gentle methods. These may be likened to the smoothing of a 
board by sandpapering or planing, and they are so painful as 
to require anesthesia. 

Psoriasis. Another mysterious and one of the commonest of 
skin diseases is psoriasis. It is probably not well known to the 
general public as it usually persists throughout the patient’s 
life, so it is not brought fonvard as a subject of conversation. 
In fact, being rather disfiguring, it is kept secret as much as 
possible.’ It consists of scaly patches on the skin, the more 
common locations being the back of the arms, the front of the 
legs, and the body. Fortunately the face is frequently spared. 

Psoriasis starts as minute spots which grow and merge into 
large areas occasionally covering the whole back or even the 
whole body. Although the paUent is usually symptom-free, 
being bothered only by Ute disfigurement and tire untidiness of 



featherless biped 61 

the scales flaldng off, nevertheless severe cases may feel run 
down and even quite sick. Fortunately the scaling has a tend- 
ency to clear up at times, especially in warm weather, but it 
will break out again as cold temperatiures return. 

The cause is unknown. No evidence has been found of bac- 
teria associated with the eruption, and the disease is not 
contagious. Some of the other ailments of the skin may be con- 
fused with psoriasis and the treatment proper for them would 
be bad for this condition. Therefore it is important that a com- 
petent sldn specialist make the diagnosis. Probably sooner or 
later all such cases are seen by specialists, for even the most 
ignorant or indifferent will not forever accept with equanimity 
such unpleasantness. 

There have been many methods of treatment, some of which 
give good results. Medicines taken into the system have in 
general amounted to little. It is fortunate if they do no harm. 
Vitamins, of course, have been tried. Massive doses have gen- 
erally been considered necessary by their users, and in such 
amounts they are not at all innocuous. Experiments with diet 
may seem to help or to coincide \vith improvement. Apparently 
there are no good rules for this. 

External applications give the best means of relief. They 
have to be handled with care and according to the state of the 
disease. It would be useless here to give a list of the drugs used. 
Self-medication is dangerous either with drugs or ultra-violet 
light from lamps or sunlight. And the reh'ef is temporary. 
Almost always there are bound to be recurrences. X-ray las 
been used, but in a chronic recurring trouble like Uiis one it 
should be seldom resorted to, for cancer is a distinct danger 
where these rays are repeatedly used on unhealthy skin. 

All authoriUes agree that Uicre is no definite rare or per- 
manent alleviant. I do not believe that any good physician, 
having treated a case of psoriasis, ever assures the patient tha 
he will no longer have Uic disease. In fact. I believe that he wl! 
teU him that he must expect to have it return later. It fluctuates 
so much, occasionally disappearing for a time, that false hopes 
arc bound to arise. Occasionally, but rarely it has disappear^ 
and not returned. Nobody knows why. Perhaps the pcno<l of 
remission has just happened to exceed the patient s life span. 
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Athlete’s foot. In contrast to this rather discouraging re- 
port about psoriasis, where medicine has not yet found the 
answer, it is a pleasure to tell of a disease which used to be 
decidedly bothersome but which in the modem city today (I 
have it on the word of the dean of our dermatologists) hardly 
ever causes a visit to the sldn specialist s office. This is athlete’s 
foot, or epidermophytosis, a fungous growth that thrives on 
moist, warm skin. Practically always growing on the skin are 
some mold-like organisms such as cause wheat flour to spoil. 
As they grow best in moist, warm areas, they are usually found 
between the toes or in the groins where they have the familiar 
but not very polite name of jock-strap itch. Not only the young 
athlete in the boy’s or girls school often caught this; but any 
hot city dweller seeking relief on a crowded beach was likely 
to pick it up. There are effective powders and salves, avail- 
able at the drugstores, to relieve Uiese symptoms. Best of all, 
preventive hygienic methods at swimming pools and beaches 
now protect our feet from infection so that the swimmer or sun- 
bather seldom needs to suffer from athlete’s foot. 

Shingles, In considering diseases of the skin it must be re- 
membered that the skin is an open book, spread before our eyes. 
What we see is, if the change of metaphor may be pardoned, 
merely the surface manifestation of what is happening in the 
depths. Take the ridiculously named shingles. When it is dig- 
nified by its Latin name of herpes zoster, we are more ready to 
consider the great suS'ering that accompanies it, particularly 
prolonged in elderly persons. Yet this classical name means 
merely a girdle of blisters. 

It is agreed now that it is an inflammation in a ganglion, or 
knot of nerve cells, from which nerve fibers extend to the skin. 
The blisters always follow along the skin where the fibers end. 
The pain may appear before the skin lesions, thereby making 
diagnosis difficult at first. It never kills, but it may make its 
victims resigned to death. 


The use of cosmetics 


With all these skin troubles fust described, certainly none 
of which add to the personal appearance of Uieir ormers (per- 
haps we might exclude here the delicate pmic of an occasional 
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case of scarlet fever or the same lovely hue of a drug rash in 
a young woman), there is little wonder that tons of lotions, 
powders, and ointments are provided at dignified expense by 
the great cosmetic industry. Those who have suffered disfigur- 
ing disease are, of course, a small minority. 

But, with the vast number of us who are certainly plain in 
appearance, hope springs eternal in the human breast and we 
are willing to make big financial sacrifices that die commercial 
cosmeticians may give us radiant beauty. Man, and also 
woman, constantly tries to improve on nature. This attempt is 
often not successful in conditions in the outside world, and it 
is often not a good idea when applied to the skin which is, 
paradoxically, both tough and sensitive. 

It is fair to state that the prudent use of many cosmetics now 
available helps in attaining a well-groomed appearance which 
contributes to poise, self-assurance, and general happiness. 
Only occasionally do these cosmetics cause sldn trouble, but 
their users should always bear in mind that this may occur. The 
law has stepped in and stopped the use of some dangerous, 
irritating substances sold in the past. You must remember, 
however, that there is hardly a substance which does not cause 
an allergy in some people. The difiiculty is that the victims 
usually do not have their suspicions aroused, for they often use 
these substances a considerable time before the effects are 
noticed. Hair dyes, lipsticks, nail lacquers, and perfumes not 
infrequently do this. 

Some time ago I saw colored photographs of young women 
with weeping eczema on the face and on the nape of the neck. 

It was hard for these girls to realize that the contact with their 
nail lacquer as they rearranged their hair and complexions 
could cause this sad effect. Another set of young ladies were out 
to produce the insidious effects on the male sex that the adver- 
tising pages guarantee are associated with their expensive per- 
fumes. Unfortunately some of these found that they had rough, 
reddened, and chapped areas on the sides of the neck and on the 
arms where, I am told, they were wont to apply their seductive 
materials. Once suspicion is aroused, it is of course possible to 
determine the guilt by leaving off tlie cosmetic or even at times 
applying it in a different position. 

As the use of facial creams is practically universal now, the 



64 


FEATHERLESS BIPED 


makers of cosmetics are naturally developing the market to the 
limit. The real up’to-date thing is the estrogenic cream. Estro- 
gens are the sex hormones that modem young women usually 
have in great abundance but which are supposed to decrease 
with advancing age. The skins you love to touch occur mostly 
in young women. The sellers of estrogens say that they slow up 
the aging process and cause wrinkles and other imperfections to 
disappear from the skin, that they keep the face young and the 
complexion beautiful. Well, these claims have been investi- 
gated carefully and the upshot is that these hormones do not 
amount to anything. The creams in which they are given some- 
times soften up old skins a h'ttle, and young skins are not 
affected. Use your fatty creams for dry skin if you wish, but 
do not trifle with the hormones. 

The skin continually renews itself 


Since the cells in the lower layers of the skin are continuously 
growing and then dying as they get nearer the surface, it fol- 
lows as a matter of course that they must be got rid of. Only 
the other day a patient of mine who had his leg out of a cast 
for the first time in a number of weeks w'as surprised to find 
how much powdery skin he could rub off. 

Tills rubbing off of the scales of skin rarely seems to bother 
people much except when it occurs on the scalp. Then it is 
called dandruff and it is evident that many people find it a 
great nuisance, ^fodcm dermatologists apparently do not con- 
sider it dignified enough for their consideration. In general 
man’s skin has not changed much in modem times, and so the 
book on diseases of the skin that I got in medical school forty 


odd years ago still sen es me very well. It lias several pages on 
dandruff. I have recently consulted large up-to-date tomes 
on dermatology and they pay no attention to it except for 
those rare occasions when it is associated w'th severe infec- 
tions The original idea was that dandruff is an infection. I 
cannot find much evidence that infection here is re.ally of much 
imnortancc. My old book talks about seborrhea oleosa and 
seborrhea sicca. Apparently all this rrreans is that in »™fr«cs 
a imrasy shin mbs oil and in other eases a dry one. I thlnh the 
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general public should be trusted to treat themselves ac- 
cordingly. 

Without a constant renewal of the dermis and a nibbing off of 
the epidermis, the skin u'ould become pretty battle-scarred. It 
can have rough times, as we have seen, attacked from without 
or within. This often causes most uncomfortable disfigurement 
to its smooth pristine beauty. Yet the live cells of our dermis 
are usually able to repair the damage so that our snug-fitting 
garment can continue its important duties: to protect, to 
eliminate waste, and to regulate heat. 

With all of these many activities of the skin, is it any wonder 
that Dr. Walter in his book on the vertebrates speaks of the 
skin as a jnck-of-all-trodes? It is the biggest organ in the body. 
I believe that in a good-sized man there is about twenty-five 
square feel of surface. It has about two and a half million sweat 
glands. Despite all its varied activities, wc keep it reasonably 
young by continually renewing it. Perhaps many of you who 
are familiar with tlic country know that snakes periodically 
"slougli” off tlieir old skin, appearing in a new one. Wc also 
get rid of ours, but wc do it continuously. Tlie average man 
of three score years and ten has shed forty^five pounds of skin 
in his lifetime. 


BONES AND MUSCLES 

Dried Ixines arc usually studied first by the beginner in 
nn.'itomy for tliey are relatively pleasant tilings to liandlc and 
easily prcscr>'ed. A classmate of mine at the llar\’ard Medical 
School, now a dislingui.shcd scientist devoting his life to the 
wetness in the brxly, oumed n skeleton whicli, to the horror of 
his chambermaid, dangled over his pillow. No other parts of 
the dead body could Ik? lived with so Lamiliarly. 

It might well bo tliought that mankind, at the ver>’ beginning 
of historic times, would have learned the anatomy of human 
bones, for the battlefields alwiit "the cradle of civilization" 
were sprinkled willi them and chamcl houses fumislicrl an in- 
cxhaustil.lc Mipplv. nwliy to study ll.fm, I.oucvcr, nqt.iro, 
a knowlcdce o[ mmcuhlurc, and litiman dii«citon< »Trr p-n- 
crally forbiddan. Besides, for over a thousand ye.irs after 
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Christ, the words of Galen on medical and associated matters 
were accepted practically without question, and Galen, like all 
men, was fallible. Then, with the revival of other learnings in 
the Renaissance, came a number of brilliant anatomists, and 
outstanding was Andreas Vesalius, bom in Brussels in 1514. 
He lived to be fifty, but his anatomical work was pretty well 
finished in his early thirties. Henry Gray, whose book to 
English-speaking people is practically synonymous wth 
anatomy, died in his early thirties. Do we really need that ex- 
tension of life which we are now getting? 



Farts of a young bone, ns sho\vn 
by a section of a femur. {After 
J. C. B. Grant, Method of Anal- 
omy, p. 6. Baltimore: WiHiflmj 
ir -Wilkins Co., 1952.) 


Vesalius moved about a good deal but his most famous work 
was done at tlie Medical School of Padua which was then 
several centuries old and is still going strong. The Ulustrations 
are such excellent works of art U.at they have teen alWbuted 
at times to Michaclangelo and Titian. The skeletons as Vesalius 
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shows them remind us that no matter how lifeless bone may 
appear it is living growing tissue in the body. Add to this that 
throughout life it is busily engaged in making other tissue. The 
blood cells are formed in the marrow of bones. When certain 
blood diseases are suspected, we cut a little disk out of the 
easily accessible breastbone and under the microscope examine 
the marrow to see how the cells are forming. 

The bones 

In the first stages of a baby s development there is no bone. 
In its place is cartilage, or gristle. The bone begins to form in 
the cartilage at growth centers according to a definite scheme. 
Long bones, as for instance the thigh bone and the shinbone 
(femur and tibia), con^st at this stage of the shaft which is 
called the diaphysis and a growing center at each end called 
an epiphysis. These epiphyses grow so much on schedule that 
the age of a child may be pretty accurately determined by 
X-ray. 

Yet bone does not grow simply by adding on. It is continu- 
ously being reconstructed. Cells called osteoclasts tear down 
bone and osteoblasts rebuild it with new. As one grows old 
and uses the bones less, the osteoclasts are apt to get the upper 
hand. This is best shown in the old man’s chin after the loss of 
his teeth when much of the bone of the jaw is absorbed, causing 
an upward curve. 

But now his nose is thin 
And it rests upon his chin 
Like a staff. 

Tliere are clianncls for blood and mucli soft tissue in the 
hard bone which is mostly calcium, as is an oyster shell. ^ If 
you bum a bone, its shape remains but it becomes brittle like 
an egg shell. If you immerse it in acid, the calcium and 
minerals disappear and it is now much like a puppy s rubber 
bone. 

Tlic finished product is an cicclicnl piece of architecture and 
engineering. One practically never sees on absolutely straiglit 
bone. It is cujvcd to fit its function. It is enlarged where a 
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bearing surface is needed, or rounded to fit into another bone 
at a joint It has ridges, knobs, and rough places for the attach- 
ment of ligaments and tendons. It is dense where strength is 
needed and spongy where weight must be saved. To the know- 
ing eye an old bone is a wonderful object. 



Bones have an organic 
frame^vork of fibrous tis- 
sues and cells, among 
which inorganic salts, not- 
ably a calcium compound, 
are deposited. By sub- 
merging a bone in a min- 
eral acid, the salts arc 


One skilled in osteology can 
tell a female skeleton from a 
male. The female is usually 
smaller and the bones are 
lighter. The bony thorax, or 
chest, is narrower. The should- 
ers are narrow and the hips 
broad. This latter feature is so 
because the one chief function 
of the sex is to bear the future 
members of the race, and the 
broad pelvis makes room for 
the child. Before the days of 
frequent Caesarian section we 
said that the angle of the pelvic 
bones in front was widened in 
the female as all humanity had 
to pass under tlie arch. Inci- 
dentally^ tlie broad hips result 
in the thigh bones being well 
apart at the top and coming 
together below. Hence all 
women are knock-kneed. It 
was said of a drama critic that 


removed. Above, a decal- 
cified fibula can be tied in 
a knot. (After /. C. B. 
Grant, ^^ethod of Anat- 
omy, p. Baltimore: Wil- 
liams O Wilkins Co., 
2952.) 


he knocked everything in the 
show except the chorus girls’ 
knees and God had anticipated 
him there. 

lie who would take care of 
broken bones should have a 
knowledge of anatomy, physi- 


ology' and likewise mechanical engineering, not to inention 
oldTashioned plumbing. Nature heals here much as a P^ber 
of tho Iasi contuo’ “wiped a ioinl" in a lead p,pe. W.lh the 
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two ends of bone together, "callus” or new bone is spread 
around the juncture as molten lead was allowed to cool around 
the pipe. If the ends touch each other firmly and evenly, the 
less callus is necessary and the quicker the union occurs. When 
the e.Ktra callus is later absorbed, a perfect union may result 
and no trace of the injury remain. 

But physiology takes precedence over plumbing here. If the 


ends are displaced to the side so 
is still able to hold them to- 
gether with callus and later 
smooth off the comers. Right 
here the surgeon must not for- 
get mechanical engineering. 
The bones are so designed that 
the muscles and tendons pull 
in just the right lines of force. 
If the ends meet squarely but 
are much angulated at tlie site 
of fracture, then the muscles 
have to pull in the wrong direc- 
tion and do not work well, thus 
disabling the victim. 

Possibly the most striking ex- 
ample occurs with a Colles 
fracture, which is a break in 
the radius, one of the two bones 
of the forearm, just above the 
HTist joint. If the lower frag- 
ment is left tipping backwards 
only ten degrees, the result 
may be a poor >\Tist thereafter. 


that they barely meet, nature 



Knitting of bone (femur), 
showing formation of cal- 
lus over break. This callus 
is later absorbed. (After 
L. Bdhicr, Treatment of 
Fractures, p. 96. Trans- 
lated h\f Groves, Wood 
O Co., 1935.) 


7be joints 

Tliere arc places as in the skull where the bones arc dove- 
tailed together, but generally between the two adjacent bones 
there is a joint which allo^^*s motion. At the joints the Ijoncs do 
not come in direct contact with each oilier. Tlieir surfaces arc 
cushionctl with yielding cartiLige and lubricatet! with fluid 
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contained in a tight sac. Tliis fluid is called synovial fluid. It 
is a great protection and, when a joint is injured, the fluid is 
increased in amount. The patient with water on the knee, 
misunderstanding the beneficent ways of nature, is likely to be 
unappreciative. 

One finds this fluid in places other than joints. The tendons 
run in sheaths thus lubricated. Where a tendon runs over a 
bone, there is a little sac of fluid called a bursa. Who of you 
having arrived at middle age has not had bursitis of the 
shoulder? 

In the spine each vertebra lies flat on the one beneath with 
a thin disk of cartilage between, and there is little motion. At 
the shoulder the humerus, or arm bone, is ball shaped at the 
end and fits into a socket on tihe shoulder blade, thus making 
almost a universal joint that allows free motion in every direc- 
tion. Fancy a big league pitdier without this universal jointi 

The hip joint is also a ball and socket, but the ball is on a 
long neck coming in from the side so most of the free motion 
is forward and back. At the knee the whole weight of the body 
has to be borne on the flat top of the tibia, or shinbone. Motion 
has to be sacrificed to stability, so all the motion we have is 
forward and back. I would not dare to say, offhand how many 
joints there are in the body; each wrist for instance, has eight 
bones and thirty-four joints. 

Each joint of the body is held in place by various ligaments 
and there are usually many muscles going by each joint that 
assist in controlling it. What a simple job is that of an orchestra 
leader or a football coach compared with the coordination of 
the many joints and muscles you have to direct every time you 


move. 

Arthritis. The joints cause a lot of trouble, for life’s activi- 
ties often result in a great strain being put upon them. The 
ligaments which hold the bones together on either side are the 
toughest material in the body. They are the gristle whicii you 
sometimes cannot cut or eat when you are feasting on meat. 
Nevertheless the leverage which a heavy twisting human body 
mav out upon them will tear them, and produce the familiar 
swelling with fluid in both the tissues and the joint space. 
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These acute injuries may be recovered from fairly promptly, 
but the chronic joint troubles are among life’s greatest 
bugbears. 

Arthritis means inflammation of a joint. However, there is 
often more than the joint involved, the bone and soft tissues 
nearby being inflamed or destrctyed. Rheumatism is the word 
often used for this condition and it is a handy one, being inexact 
and comprehensive and suggesting the patient’s symptoms. 

Evidence of this disease is found in all old bones, those of 
dinosaurs, ape men, old Egyptians, and so on down to your 
next-door neighbor. They all have had arthritis if they haven’t 
died very young. This disease does not loll but it cripples, 
which makes the problem harder. The figures compiled by in- 
surance companies show that it produces twice as much sick- 
ness as tuberculosis, three times as much as heart and blood 
vessel disease, and ten times as much as cancer. 

The different types of arthritis can be divided into two 
groups. In the first the cause is known; in the second it is not. 
First we have arthritis following an injury, such as baseball 
finger or sprained ankle. Chronic injury may also cause chronic 
arthritis. If a person has a badly set fracture of the leg, con- 
tinual bearing of the weight in the wrong position may ul- 
timately result in arthritis of the knee joint. Also such diseases 
as tuberculosis or gonorrhea cause arthritis. The outstanding 
example is gout. This has had great prominence in the past 
Every gentleman of social standing in the eighteenth centur>’ 
expected to have his big toe s\vol!eD and excruciatingly painful 
at times. He drank great quantities of port and fermented 
liquors and ate astonishing quantities of rich foods. This diet 
had something to do with uric acid in the blood, and often 
nrates formed on the fingers or cars like pieces of chalk which 
could be picked off. 

The second type of arthritis, of unknovNTi cause, comprises 
rheumatic fever, degenerative or hypertrophic arthritis, and 
rheumatoid arthritis. Rheumatic fever docs not do permanent 
injury to the joints. Degenerative arthritis on the whole 
so bad, which is fortunate, for sooner or later almost cverj'bodj 
gets it and there is no predicting how soon or late. It piles up 
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bone around a joint; gnarled fingei^ are common. If you have 
reached middle age. X-ray will probably show some in the 
spine. The inclination of people to fuss about aches and pains 
largely determines the severity of the disease. Keep your 
weight down and use heat and massage for comfort. 

Last but worst in this group is rheumatoid arthritis. It makes 
its victims generally sick and can be crippling to the point of 
helplessness. Proper care of the patient, such as rest, heat, and 
therapy, may help a great deal. The use of ACTH, cortisone 
and the like, although not the miracles advertised at first, is yet 
of much value and offers great hope for the future. They will 
be described in the chapter on hormones. 

The Muscles 

Thus the bones and the ligaments make up the framework of 
the body. The muscles support it and move it. Most of you 
undoubtedly think of the muscles as made for motion; they are, 
but also for support. You stand waiting for an elevator to take 
you down two flights of stairs or, if you are a youngster, you 
try to thumb a ride for a few blocks. You think that you are 
saving energy but you are often fooling yourself. Whenever 
you are upright, your muscles are working to keep you there. 

If they quit, you fall in a heap. It is bard work because they 
cannot relax. Constant tension on muscles is always extremely 
tiring; in tetanus or lockjaw, for example, the muscles do not 
relax and the suffering is great. Of course the strain on your 
muscles at the elevator is not like that of lockjaw, but just the 
same they are not loafing. 

All living tissue has contractility, especially the muscles, for 
they do their work by the power of contraction. ^Vhen they 
relax, they simply go back to their original condition. The 
muscle cell is long, narrow, and spindle shaped; and, as the con- 
traction occurs, there is naturally a relatively large amount of 
motion at the ends. The cells are gathered in strands and 
bound together by longher tissue. Then these strands arc 
bound together into bigger strands. It is all mnel. lihe the 

make-up of rope. _ 

Muscles do their work by pulling; they never push. Op- 




Muscles from Vcsaliiis. {J. B. ite C. M. S<ii/»u/crs C. D. 
Ojitallcy, Vcsalius' Illiistrnlions From His Works, rictc 25. 
"W(/ Pnhlishinf: Co.. 2tul Printinp. 1950. Bcproducal h'j per- 
oiission of N. V. Acadoutj of Mctllcine.) 


75 


76 


FEATHERLESS BIPED 


posing muscles produce the motion in the opposite direction. 
The biceps flexes the elbow; the triceps on the opposite sides 
of the bones extends it. The big quadriceps muscle on the 
front of the thigh extends the knee; the hamstrings in back 
flex it. 

But once a muscle has finished its pulling, it does not let go 
completely. It keeps a gentle restraining effect on its opponent. 
Otherwise our motions would be exceedingly jerky. Your tri- 
ceps extend your elbow for a cup of coffee. Did they completely 
relax once you had grasped the cup, your biceps would snap 
back like a rubber band and the contents of the cup presumably 
would go over your shoulder. The physiology that 1 have 
given you above is simple, but I think that it approximates the 
truth about as closely as physiology can be presented to the 
non-scientific person. 

Most of the muscles are spindle shaped, tapering at the ends. 
The tough tissue which has been described as binding the 
strands together forms at the ends into heavy tendons. Al- 
though, as you know, the muscle is soft and each strand would 
stand little pulling, when the minute contraction of each cell 
is multiplied by millions the resulting power is something. 

The tendon ends are practically welded into the bones. The 
end attached to the bone which it does not move is called the 
origin. The other end where the bone moves a great deal is 
the insertion. The example best known to all of you is the calf 
of the leg wth the origin on the bones at the knee and the long 
tendo Achilles, or heel tendon, running do\vn some six inches 
to its insertion on the os calsis. You people must be lenient with 
us if we occasionally use our own favorite terms. Never have 
I heard a professional reference to a broken heel bone; it was 
always a fractured os calsis. 

The tendo Achilles pulls the heel up, thereby cauring the 
ankle to bend and the toe to go down. Feel it just above the 
heel, so that you may realize how heavy and powerful it Is 
and how it gradually merges into the muscles at the bulge of 
the calf. How convenient for the grip of the mother of Achilles 
as she picked him up to dip him in the Styx. 

E pluribus unum, whidi is engraved on our United States 
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currency, is surely the motto of our muscles. I have told just 
above how the myriad cells of a muscle each adds its mite to 
form the might of a tendon. At least two muscles in the calf 


pull on the Achilles tendon; and 
the triceps on the back of the 
arm starts as three, merging 
into one. In fact, no one muscle 
ever works alone; always some 
others are either pulling with it 
or steadying it. Watch an ath- 
lete striving to win a hundred- 
yard dash. Every muscle in his 
body is cooperating, even to the 
muscles of expression in his 
face and even the muscles con- 
nected with the alimentary 
canal may take part. 

As an illustration of the com- 
bined power of the soft muscle 
cells, I can tell you that they 
have been known to tear the 
great Achilles tendon in half. 
A fractured patella, or kneecap, 
is not uncommon and rarely 
does it result from a blow but 
from a spasmodic pull by the 
muscles on the front of the 
thigh. One of tlie last cases I 
handled was that of a delicate 
little woman of sixty-eight who 
missed her step from the curb 
to the street, and wliosc muscles 
gave such a jerk that she broke 



The tendon of Achilles, 
in black, showng how 
the work which muscles 
do may be applied at a 
point some distance from 
the muscle itself. (After 
W. Tickles. Walter O 
Satjles, Biology of the 
Vertebrates, 3rd Ed., 
p. 648. Hew York: Afac- 
millan, 1940. Reprinted 
hy permission.) 


ThSif spindle-shaped muscles of Iho limbs arc so desired 
that their bulk may be up out of U.e syay, only slender tendons 
. . at Unnrtc and feet where trimness and unobstructed 

“arc'deS At tl.e thighs, buttocks, and back, strength 
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and disposition of weight close to the center of gravity are im- 
portant and the muscles become more massive and ponderous 
at these parts. Also they are fused together so that it is difficult 
to say where one leaves off and another begins. But the nerve 
supply will tell the anatomist because as Dr. Herbert E. Walter 
so well expresses it; “A nerve once assigned to do duty with a 
muscle follows it through all its vicissitudes, just as a faithful 
dog, trotting behind its master, always serves to identify him, 
regardless of the different costumes or disguises which the 
master assumes.” 

A striking example of this fusion is the diaphragm, the great, 
fiat, dome-shaped muscle which separates the abdomen from 
the chest cavity, and with which we do our best breathing, 
‘lielly breathing." The diaphragm originates in the neck; the 
phrenic nerve which controls it comes off from the spine not 
far from the skull and runs through the chest cavity. Some 
years ago it was customary to rest a tuberculous lung by tem- 
porarily paralyzing the diaphragm on that side. This was done 
by making a little incision in the neck just above the collarbone, 
picking up the nerve and crushing it. Later the inj'ured nerve 
fibers would grow again and the diaphragm would become 
active. 

Muscles under normal conditions always have some tonus. 
Tliis means that they are never completely flabby but are kept 
on a slight amount of tension. Therefore they are always 
guarding and exerting some control over that part of the body 
they govern and are on the qui vive to move it if necessary. 
This tonus is bad, however, if exaggerated. A continuous 
tightening of the muscles is very exhausting. Athletes in the 
best of trim can make their muscles hard as iron, they also 
have more than average ability to relax them. Muscles at their 
highest efficiency also have to be handled \vith the greatest 
care. My poor arm now can tJirow a ball as well on the first 
try as on the tenth or twentielli; none of tliem good. A big 
league pitcher starts with a very short throw and takes fifteen 

minutes to warm up. , , i 

Fool strain. In considering the whole framework of (he liody 
and the apparatus for giving it motion, I imagine many modems 
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feel that the foot plays a minor part. But an authoritative article 
which I have just read says that the highly mechanized army 
of today depends increasingly on the state of the feet. It also 
says that the large number of serious foot troubles in the young 
men entering the service is shocking. 

We had best look with a critical eye, however, on what takes 
place in the armed forces. In World War I, a certain young 
man was rejected by the armed forces because of flat feet; the 
year after the war ended he won the Boston Athletic Associa- 
tion Marathon, running twenty-six miles, three hundred and 
eighty five yards, over hard pavements. This merely points up 
the fact that too much indiscriminate attention has been paid to 
the height of the arch under the center of the foot. 

The foot is the very basis of human anatomy. Even in this 
mechanized age most people have to be on their feet a good 
deal. The feet support us, balance us, and start most of our 
motions. They should have intelligent care from the moment 
of birth. A famous orthopedic surgeon said that the care of 
club foot should begin while awaiting the delivery of the 
placenta. Actually very few children are bom with bad feet; 
rather, the great majority start with good feet and then so- 
called civilized people proceed to ruin tliem. I doubt if many 
American Indians before their association wth the whites de- 
veloped flat feet or if the African savages do. 

Tlie foot was originally intended to go bare so that it could 
take its normal position and get normal exercise. Feet have 
made trouble principally because shoes interfere with these 
two conditions. No other part of the body has been habitually 
encased in a rigid framework, preventing free motion, and, 
what is more, absolutely forcing it into the wrong positions. 
For centuries llic poinlcd-toc shoe was considered, if not the 
acme of beauty, at least of fashion. ^VlJcn Elizabeth Hawes 
said tliat fashion is spinach, she slighted llie attributes of a 
vet}' potent drug. Rarely docs one see an adult foot that cor- 
responds to what a textbook on Uic anatomy of the foot con- 
siders normal: a turning of the big toe to the outer side is 
almost universal Wlicn this is carried to an extreme, a bunion 
is likely to develop and may be disabling. Wear proper shoes 
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during the growing age, exercise the feet, and be careful about 
much wearing of poorly shaped shoes at any time. 

These observations should not be construed as a plea for 
dressy young women to attend their social functions in com- 
mon sense” shoes-straight inner sides, square toes, low heels. 
It is not to be expected that dressy women will go to dress>' 
parries ^vithout dressy shoes. If they wiU wear sensible shoes 
most of the lime, they may indulge in a little ^ 

intervals. A little nonsense now and then is relished by e 
wisest men. And women. _ 

In this mechanical age it should be unnecessary to point out 
that when any machinery is "out of line there is resu ling 
trouble. A misshapen foot puls extra strain on the ligaments 
and muscles that support it. Add to this that the free move- 
ment of the muscles is interfered with, and the trouble im- 
pounded. It is not the lowness of the arch, the flat foot, a 
is the cause of the difficulty. Negroes arc notoriously flat ea 
and yet, as we all know, they arc often the finest of at c c . 
But once the ligaments have stretched, a - 

condition occurs that is difficult to restore to normal. c 
term than flat feet is "foot strain,” os it is the resulting stra n 
upon the muscles attempting to compensate which . 

symptoms. This strain may be felt all the way from »c 
to the back. One hint: if you arc carrying extra weight, > 
arc not giving your feet a fair chance. 

The lame back. An observing friend of mine divm 
into two classes: those who fuss about their lame . 

those who ignore them. For all men have them 
die young. The lame back has always been a prolific soi 
of income, much of it received uith clear consciences, ® . 

obscurity and, presumably, many difFcrcnl causes - 

urally led to many treatments. All the cults iKav'c la ^ 
own ways of treating it and often successfully, for 
of us have had our periods of remission, and the ps> c uc 


is important. 

Early in this cenlurj- camcsl and industrious - on 

nrovided well for their families by doing -rr 

\\*omcn with aching backs and tipped-back uteri. i'’ 
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still lots of tipped uteri and lame female backs, but we are now 
pretty sceptical of the cause and effect. Right now I am think- 
ing of one charming young woman, with a retroverted uterus 
and five or six children, whose dynamic life is still untroubled 
by low back pain. 

Meanwhile, in the male sex, the sacrohac joints were usually 
held responsible for lame backs. One did not have to be well 
informed medically to tell one*s friends glibly that one had a 
sacroiliac.” Probably most of you know that the lowest verte- 
bra rests on a heavy wedge-shaped bone called the sacrum. 



This, with its narrow portion down, fits, like tlic keystone of 
an arch, between the right and left ilia. On tlie surfaces 
between the bones there is cartilage as in a joint. There is 
little if any space in these joints and as little motion. However, 
tlicy were blamed for much grief and finally a distinguished 
orthopedic surgeon developed an operation to fuse the joints. 
It is outmoded now. 

A score or so of years ago it was shown that the disks of 
cartilage which lie between the \xrtcbrae and act as shock 
absorbers could when ruptured cause severe back pain. Tlicy 
bulge out into tlie spinal canal and, as space is limited, lhe>' 
press on ncr\’cs. This m.ay happen in the neck but It is far 
more common in the lower back where tlic five large lumbar 
vertebrae are supporting a lot of wight and arc subject to 
Severe strains. Since this has been understood, great numbers 
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of ruptured disks have been recognized and operated upon. 
The methods of diagnosis have been made more accurate and 
the operation made much less elaborate. At the same time it 
has been shown that many cases, possibly most of them, do 
not require operation. 

This episode demonstrates what we believe is the neces- 
sarily slow painstaking development of good medicine. About 
the turn of the century, Theodor Kocher, a great European 
surgeon, reported a case where the vertebrae had squeezed 
together and ruptured a disk which had bulged into the canal. 
But the man had fallen a hundred feet and died witliin a few 



Two vertebrae with disk between, show- 
ing where nerve emerges. {After }. C. B. 

Grant, Method of Anatomy, p. 12. BaUi- 
more: 'Williams i? Wilkins Co., 1952.) 

hours. No surgical significance was attached to ll«*s. But the 
case was recorded. Years later. Dr. Walter E. Dandy, of Johns 
Hopkins, found cartilage slicking into the spinal canals of 
patients who had sciatica. In 1932 Dr. Jason Mixter, of Boston, 
operated on a patient \Wlb sciatica who had had an accident fol- 
lowed by pain in his lower b.rck. Dr. Mixter and Dr. Joseph 
S. Barr recognized that the material which was projecting Into 
the spinal canal was cartilage and they concluded that the 
patient had a ruptured disk. By Oie next year they were able 
to make the diagnosis, operate, and confirm it. And at tlw same 
time a doctor in France had arrixed nl the s.amc concluvions. 

TIic framewor); and mowng pails of t!ic lunnan body arc 
designed on mecl.anlcal principles, allbongh far more elafK>- 
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rately so than any man-made structures such as an automobile 
engine or a cantilever bridge. They also are affected by the 
physiology as well as the pathology, which means that they 
have to work whether the tissues are healthy or diseased. The 
wonder is that they do not more often go to pieces altogether 
but just function poorly and, rather than creaking and rattling 
badly, merely send word to the brain of their worn parts and 
need of adjustment. 

Also in considering low back pain one must remember that 
the place where discomfort is felt on many occasions is not 
the chief seat of tlie trouble. Indigestion may show itself as 
headache; a disturbance of the middle ear may result in vomit- 
ing, A breaking down of the arch of the foot or a badly set 
fracture of the leg frequently produces backache. 

If the broken bone of the leg is set at a wrong angle, then 
the thigh bone does not rest properly on it. Also the muscles 
of the leg which are attached to the thigh bone do not pull in 
the direction that they should. So the mechanics are wrong 
clear up to the back. The back muscles and ligaments have 
to handle the whole weight of the body from the waist up. 
With the little leverage that they have and the rather insecure 
balance of the body upon the pelvis, which is the great girdle 
of bone to which the thighs are attached, they have a big job 
even when everything is normal. Put things out of plumb and 
their task is really tough. 

But one does not have to have fallen arches, broken bones 
and such catastrophic happenings to develop backache. Nature 
rarely if ever makes a perfect piece of work in building us. 

It is common knowledge now that the two sides of one s face 
are not perfect twins. No more so are our lower extremities 
(legs to you) or, in technical anatomical terms, the combina- 
tion of thighs and legs. ( I seem to remember from my medical 
student days that the newly arrived Yiddish-speaking immi- 
p’ants called the entire limb from the hip to tlie ground the 
”/uss,” or foot) 

Careful measurements would probably show tliat your two 
legs are unequal in length. Most people compensate for this 
discrepancy ^^^th little trouble. An orthopedic friend of mine 
has told me of numerous patients of his who never got com- 
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fortable backs until he took measures to compensate for the 
unequal length of their ‘legs.” 

In fact the lower back is one of the most vulnerable parts 
of the body. Fortunately the overwhelming proportion of 
afflictions to it tests our philosophy and equanimity but does 
not endanger us. When, as and if you get lumbago, it might 
be worth while to have a good look over, and if it proves to 
be just “misery,” try to be one of the group who grins and 
bears it. Lots of your friends are doing the same imbekno\rast 
to you. And don’t take kidney pills. Aspirin is cheaper and 
better. The kidneys are nestled in the small of your back, but, 
when they get diseased, they may cause you almost every kind 
of trouble except a backache. 

The one chief cause for backache is man’s decision to stand 
upright on two limbs. It may be difficult to determine wth 
accuracy whether four-legged animals suffer much from this 
affliction, but I have seen no reason to suppose tliat they do. 
Few of us spend much more than a third of our time lying 
down, and when we are standing or even sitting, there is al- 
most continuous strain on the muscles of our lower back. 

Human beings are the only mammals that really stand up 
straight. Of course, some of the big apes make a pretense of 
doing so, but certainly none of them has achieved the human 
ideal — heels together, head up, shoulders back, chest out, and 
belly sucked in. Many persons in attempting Uiis posture re- 
mind one of Dr. Johnson’s description of preaching women 
and dogs walking on their hind legs: “It is not well done. Tlie 
wonder is that it can be done at all.” 


Tiiis erect attitude has made it difficult for the circulation 
in man’s legs. Hence dilated veins, stagnation of the blood 
nithin, and the tissues round about s\vollcn with fluid; changes 
in the arteries, and many resulting troubles in the tissues. Tlie 
muscles and tendons have a tough job vith all the weight of 
the body to handle instead of tlie half which the quadrupeds 
have on cacli pair of legs. Tlicn higher up, the balancing puts 
great strain on the bones, muscles, and tendons. 

Inside the abdomen, gravity and the erect position combine 
to make more trouble for ns. Any or all of the nbilornioal 
organs may sag dorni. This is kno™ as visceroptosis, or drop- 
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ping of the guts. A few swallows of barium and an X-ray 
examination of a thin, narrow person may sometimes show a 
most remarkable displacement downward of the stomach and 
intestines. This leads to one of the few arguments I know of 
for accumulating fat. As people plump up, they often over- 
come their visceroptosis. 

There is one trouble in which the value of the horizontal 
rather than the vertical position has been often demonstrated, 
as is well known to many physicians. That is diarrhea. Many 
diarrhea mixtures have been used; nearly all of tliem, I think, 
have some opium in them which quiets the bowels. They also 
frequently contain some chalk-like material which, I believe, 
is supposed to coat the bowels. Abstinence from food com- 
bined with the horizontal position for a prolonged period is a 
simpler treatment but effective. 

Now we have Dr. Richard H. Overholt telling us in the 
Journal of the American Medical Association that "septic 
bronchiectasis (pus in the small air passages of the lungs. Ed.) 
is another penalty imposed on modem man for his evolutionary 
assumption of an erect position.” The infected secretions do 
not travel uphill freely from the lower part of the lung. Stand- 
ing the patient practically on his head is a well recognized 
treatment. 

We have now arrived at the head and my friend the rhinol- 
ngist (he treats your nose) continues the sad tale by informing 
me that man is peculiarly subject to trouble in his sinuses be- 
cause tlrey do not drain well as he stands erect. We have not 
much data as to relative positions above the nose, but how 
often does one see a quadruped \vith a bald head? 

We must retain a reasonableness in all things; not go to 
^tremes as we so often do. But a moderate amount of loung- 
ing is good for most of us. (People with sick hearts and diffi- 
culty in breathing may be exceptions.) More time in the hori- 
zontal position is a common prescription. It may well be used 
before the onset of illness. 

Rosture. Posture has long been thought of in terms^ o 
standing and silting and correct posture as the erect position 
assumed when one is under inspection, but posture shou 
really be considered as the sum total of the positions and 
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movements of the body throughout tlie day and tliroughout 
life. The above is the opinion of an orthopedic surgeon who 
leads an active outdoor life. 

Good posture changes wth age. Tiie very young child is 
more like a four-legged animal than a man. As the child gets 



MiiscU 

stretched. 



Two di.ngrams of foot, Ioavct teg nnd knre joint tlcmon* 
strnling «!>oIilJon of muscle tension hy position of 
joints. Fig. 1. Fool l)cnt upss*ard tnsvard knee. Knee 
joint itraiglU. Posterior muscle jtretchnl to -lOA an. 
Fig. 2. Toe of foot dwr* as In foe-d.incirrg. Kner joint 
nt right angle. Postaior muscle contraefrt! to 30 an. 
{After L. Pi’hler, Treatment of Fractures, p. 3 Trunr- 
latcil hj Crpi rs. Wood 4* Co.) 


moving atwul, lie podiclliod and niay-lMclnl-llial if. Idn 
an old horse svilh a s.igging lock, rm gradiully. at he ap- 
proaches manhood, the l>c»y l«t)rrics less and less prominent 
and the enno of the lock lessens. 

In the p.111 Ihe ideal standing posture held up to ... dot 
of the soldier on m.pectien: Ihe chest rspandcl. Ihe ,!«, Jers 
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thrown back, the toes turned out This tense strained position 
is uncomfortable and inefficient. ^Vho has ever seen an athlete 
perform efficiently with the toes turned out? The big toe is 
the part of the foot which does the work. 

The argument for chairs designed for proper posture is 
based on the assumption that the occupants will conform their 
positions to the shape of tlie chairs, or vice versa. Children in 
their formative years are squirming organisms. They will not 
fit any shape of chair for long. Cats, the most efficient of ath- 
letes, always take loose slouchy attitudes when resting. The 
best quality of a chair would seem to be its comfortableness. 
It is safe to say that any posture taken temporarily while at 
rest is unimportant. It is only habitual bad posture which is 
harmfuL 

As the muscles are the only factor of posture controllable 
by the individual, exercises are the principal treatment. Sports 
are the pleasantest forms of exercise, and to be efficient at these 
it is necessary to apply the principles of posture in motion. 
For any of the muscles, the restful position, of course, is relaxa- 
tion. But each muscle has its opponent. When you bend a 
joint as far as possible, you stret^ the muscle on the other 
side. A position in-between rests both muscles. From this 
position each muscle is ready to do its work quickly and effi- 
ciently. Hence you see that when a person starts to rise from 
a chair, climb a ladder, run, walk, box or do any other active 
motion, his arms, legs, back and in general all bis joints are 
Somewhat bent and relaxed and thus ready for motion in any 
direction. 

Proper attire helps this moving posture. The high collars 
of the old days are gone and the neck can now bend. Tight 
heavy clothing interferes with rhythmic movement. Thomson 
in The Castle of Indolence says: 

O fair undress, best dress! it checks no vein, 

But every flowng limb in pleasure dro^vns. 

And heightens ease with grace. 

A reading of the poem ^viII show that there was no intention 
to have the guests in the altogether but simply in loose com- 
fortable clothing. 
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To sum up: Don't expect your young child to have tlie pos- 
ture of a man. If he grows up ^vith a tendency to round 
shoulders and caved-in chest, give him setting-up exercises in 
loose clothing and remember that tlie moving posture is the 
important one, not that standing at attention for inspection. 

Not only does proper posture in motion give us ease and 
conserve our strength but it is necessary for good balance. The 
other day I watched a lovely year-old child playing about. 
Seizing a piece of furniture, she would pull herself to a stand- 
ing position and remain thus erect apparently until bored but 
not tired. Yet she did not walk. Why not, when slic had 
plenty of strength and often wanted to get to another place? 
It is because the act of balancing is exceedingly complicated, 
requiring the teamwork of brain, eye, car, muscles, nerN'OS, 
and some remarkable sensations called “proprioceptive.” Tliis 
sounds tough but tlie word simply has the meanings of “pro- 
prietor” and “accept." TIic brain is fust taking sensations from 
Us own body. 

This is liow it works. You arc standing upright but start to 
topple to the right. Instantly sensations in your muscles, Joints, 
and skin telephone to your brain: "Gel bus>% he is falling to the 
right." If you arc a tightrope walker, )oijr brain in about a 
millionlli of a second has told your muscles to pull )'ou to the 
left. The muscles gel in the game quickly and some of these 
same sensations tell them exactly when ll)cy Jiave done enough 


and not too much. 

The physical laws of stability arc pretty well ignored in the 
human Ixxly. Tlic big drug firms arc nice people so I am sure 
that one of the largest of them wll not object when 1 quote n 
paragraph from one of its articles: “Take a flexible, somcwh.it 
rubber>'. oblong, irrcgxdarly shapwl object weighing in tlie 
neighborhood of one himdrwl and fifty potinds and measuring 
something under six feet high, with a center of gravity tuxv 
tljirds of the way «P- motion and tT>' then 

to bal.ince it on n couple of l>carjng surfaers each no larger than 
twenty square inches. Chances are that it wH topple over ar>d 
crash” Tlie x'Titcr Is describing a prerlicament that cmn« 
home forcibly in ih** mfllftmth-of. 

Lc«nd rertioM govc forrvrr. Of l^p\r «ho 
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may be classed as normal vary greatly in the delicacy of their 
balance. Otherwise circus acrobats \vould be out of jobs. 

Learn to use your muscles. The type of muscles discussed 
in this chapter are called striated, because of their appearance 
under the microscope; and voluntary, because of the fact that 
they will respond to our desires. (The other two types of mus- 
cles are cardiac, or heart; and smootli, or involuntary. The heart 
has muscle unlike any other in the body. In the walls of intes- 
tines, blood vessels, and innumerable other places, are found the 
smooth or involuntary muscles, over which we have absolutely 
no control.) We can command our big muscles and they 
usually obey, but not always; and they often work on their 



Types of muscle cells. {After 
H, E. Wahery Biology of the 
Vertebrates, p. 134. New York: 

M(Kmillan, 1939.) 

own. You can stop your muscles of respiration, but not for 
^ong, and they keep up their motion throughout life with 
usually no attention from you. Also you would be a poor ball 
player if you thought out all your motions. Quick skillful 
motions are automatic. 

Striated muscle tissue is “flesh,” and in man it constitutes 
approximately 50 per cent of the weight of the entire body. 
If you wish to see how the fibers appear, look at a piece of 
cooked corned beef that has not been cut across, but has been 
teased out. 

Despite all the modem gadgets and labor-saving devices, 
practically all of us have to use our muscles. It is important to 
understand how to use them in an efficient manner. Muse es 
do their work by contracting; that is, by shortening. If a mus- 
cle shortens quickly, it has to use more energy to move a cer- 
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tain load. If it shortens slowly, the time in which it is expend- 
ing energy is increased. For continued, efficient work tlie 
trick is to learn the happy mean, 

A few people see an illustration of this trick in the per- 
formance of their automobiles. Every engine has a definite 
speed at which it works best. Below this it does not move 
smoothly. Above this, resistance builds up %vith \vasting of 
fuel. Of course with muscles or motors it does not follow that 
this ideal speed is best for practical purposes. Time is valuable 
as well as energy. I am not offering this as an excuse for reck- 
less drivers in city streets. Life, limb, and auto bodies are also 
valuable. 

It may be a decided advantage for muscles to move slowly. 
They have two chief tasks: to make motion and to hold posi- 
tion, and the same muscles may have to take on both jobs . As 
our physiologist friend says: “It might be vcr>’ nice if wc could 
move our arms a hundred times more quickly; but not if the 
consequence was that wc could not hold them out horizontally 
for more than a second.” 


Of course, what muscles can do depends on many factors: 
their size, their manner of construction, and the material of 
whicli they arc composed arc the more important ones. Their 
normal function varies incredibly. Tims it l)as been said that 
the wing Tnusc]es of a gnat (insects so small that the Indians 
called them no-scc-ums) can perform a motion in a thousandth 
of a second; a luimmingliird fn n hundredth; and the s^^^mm^ng 
muscle of a whale in a full second. 


Not only the muscles themselves count, but also the skill 
with which they are hand/eef. Consider tite whip actirm with 
which a big league pitcher acctimulalcs speed. As hts leg, 
lifted high in the air, comes down, it speeds the Ixxly forss^ard: 
Uic shoulder muscles speed the arm; the muscles across the 
elbow accvimulate; the sn.ip of the ssrist smooth))' adds on. and 
fwaily the finger tips ore trawling nt (he specti which 
the ball leaves. This has been estimated at over 120 feet a 
second - a ninth of the velocity of sound. . ^ . 

A physiologist who has read the Book ofjnd^trs *^*^* ^' 
Gideon scleS^ three hundred men from his amty of 
“ f^and and conc,uercd the Midianites. He sent hcn:w 
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twenty-two tliousand who were “fearful and afraid.” Then he 
dismissed all who bent on their knees to drink, keeping those 
who lapped water from their palms. The ways of those primi- 
tive people were strange. I would have picked those limber 
enough to have bent their knees to quaff liberally from the 
stream. 

Our scientist has a similar test for a modem army in a mod- 
em building. He would first have got rid of the twenty-two 
thousand fearful and afraid of exercise, who would have waited 
for the elevator to take them down two floors. The remainder 
he would have marched down into a subway, and have chosen 
the three hundred who ran up the escalator, “improvident of 
energy and impatient of delay.” 

Most people believe that physical fitness helps in resistance 
to infectious disease. There is practically no good evidence 
to this effect. Before the days of antibiotics the finest athletes 
might succumb to pneumonia as promptly as any weak-Iooking 
little specimen. 

In a state of nature the demand for physical exercise is 
satisfied as instinctively as the demands imposed by hunger, 
thirst, and cold. Perhaps the best demonstration that you can 
get in so-called civilized life is that of school children at play. 
They are young animals. Observe how after a short period of 
imposed inactivity they just have to move violently about. But 
modem life interferes with this exercise. I saw recently the 
cynical remark that we spend five thousand dollars a year to 
provide a bus so that our children may not have to walk to 
school and fifty thousand dollars so that they may have a 
gymnasium where they can get exercise. 

•Art and anatomy 

Man is an imitative animal and it is worth while to hold up 
to him good examples. For this reason anatomists and physi- 
ologists have been disturbed by much of the work of artists. 
Many artists proudly tell us that they are not attempting to 
depict nature. This is all right by us. We are not disturbed 
"'ben Epstein sculptures a man or woman who would make a 
gorilla look by comparison like a fairy prince. We looked wit 



92 


FEATHERLESS BIPED 


equanimity a generation back on a collection of straight lines, 
triangles, and rectangles called “Nude Descending a Stair- 
case, for Carolyn Wells ejqnressed our attitude: 

Oh, see the Nude 
Descend the Stair; 

Fear not, oh prude, 

To see the Nude; 

Fee by the read. 

She Isn't therel 
Oh, see the Nude 
Descend the Stair. 



94 


FEATHERLESS BIPED 

Certainly there was nothing pathological, that is, diseased, to 
be seen in this female. 

But many artists who were supposed to be depicting normal 
human beings have shown a fondness for distorted nature. A 
few summers ago I was privileged to see again some of the 
paintings of Peter Paul Rubens. His characters usually have 
their clothes off so that it is possible for a physician easily to 
estimate what life insurance companies feel is important, the 
relation of their weight to their height. They are grossly 
obese. None of them could get life insurance. It seems cer- 
tain that many of them are doomed to diabetes, fatty degenera- 
tion of the heart, or other “morbid” conditions associated with 
overweight. 

In the eighteenth centiuy men were likely to be shown as 
short, squatty, round shouldered, potbellied and spindle 
shanked; some even appeared to be hunchbacked. Tubercu- 
losis of the spine was at that time first described by Percival 
Potts so it undoubtedly was common and influenced the 
artists. Except in the times of the Greeks, artists have always 
been fond of orthopedic abnormalities. I was looking at an old 
illustrated Bible tdday. Many of the great religious characters 
had their feet turned out in extremely deformed positions. 
Take tlie head — tlie old masters sho%ved their children as 
microcephalic {that means with minute heads). Such children, 
if the condition is really extreme, are usually idiots. 

And now we come down to tl»e commercial “art” of the 
present day. To be a dress model, a girl evidently has to be 
round shouldered, constricting her chest so that she cannot 
breathe well. Her belly sticks out so that again she can’t do 
any good abdominal breathing. Her feet are turned out so that 
she could not think of moving with ease and grace and this ac- 
centuates her knock knees. Strangely enough the young men 
are good physical specimens. 


The hand 

In all the above dissertation on bones and muscles there is 
little said that does not fundamentally hold true for the higher 
SaU TO be sure, animals designed for sveigh. and strength 
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differ from those who are light and swift, and man, traveling 
erect on two legs, naturally has been forced to make adjust- 
ments for this. Yet the same bones and muscles, although 
strangely modified in size and shape, may be found in man 
and many animals. In our college biology course we certainly 
could not get human bodies to dissect, yet we did very well 
with cats. The only difference I remember distinctly is that 
our collarbones are firmly attached at each end. Those of cats 
float unattached in muscles. 

However, in one most important arrangement of bones and 
muscles, man is unique. In fact, man s complicated and clever 
hand gives him such an advantage that, combined ^vith his 
great forebrain and his q)eech, he easily dominates the power- 
ful and s^vift animals who possess so many other natural 
advantages. 

The hand allows man to use tools. If you have watched the 
cleverest trained ape use the simplest tool, a spoon for instance, 
you realize that he really has a modified paw. He has nothing 
like the range of motions of a human hand. No wonder that 
we speak of a good workman as being handy with his tools. 

Small as the hand is in comparison to the rest of tlie body, 
it has twenty-seven bones, counting those in the wrist,* and 
there are nearly half a hundred joints. There are so many 
ligaments supporting these joints that I doubt if they all have 
names. 


Right here you should be reminded tliat in speaking of the 
front, back, inner, and outer sides of the hand, we consider the 
man as standing upright %vith his little fingers to the seams of 
his trousers and his thumbs out. Hence the palm is the front, 


even though when you are standing at case or walking about 
you habitually hold your hands in the opposite position. There 
is rather a small amount of motion in any of the joints and the 
direction of tlie movement is usually very limited. Compare 
tiiem ^vith the shoulder joint which with the aid of some motion 
in the shoulder blade allosvs the arm to move across the front 
of the body for 360°, a full circle, and about three-quarters of 
a circle in a plane at right angles to this, not to mention much 

""etgtltSy hasnfair amount of variedmoh^ 
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is the thumb. What a foolish metaphor we use when, in 
speaking of a man who is clumsy with his hands, we say that 
he is all thumbs. Lose your thumb and your hand is not much 
better than an elaborate hook. Your forefinger is easily the best 
of your four fingers, but, if you lose it, you soon leam to sub- 
stitute your middle or even your ring finger. You cannot 
substitute a finger for your thumb. 

This is because the thiunb is set ofiF to one side with an 
arrangement of joints and muscles very different from that of the 
fingers. This allows the front or working part of the thumb to 
be opposed directly to the front of the fingers. The most deli- 
cately sensitive skin of the body is found on these soft front 
pads. So highly may the feeling and finely adjusted motions 
here be developed that we often speak of the “educated finger” 
of the surgeon. 

The motions of the digits require many muscles, some of 
which start as high as the elbow and have long tendons run- 
ning through tunnels. Who of you ever heard of the seven 
interossei and four lumbrical muscles of the hand? Yet these 
eleven little slips allowed Benvenuto Cellini to fashion his 
magnificent jewels and Fritz Kreisler to charm us with his 
violin. Either man could have lost many pounds of thigh or 
calf muscles, of which you are so well aware, yet the world 
would have lost little. 

In order that the complex mechanism of the hand may work 
so wondrously, it is abundantly supplied with blood and nerves. 
All of you have had your pulse taken at the ^^Tist. Your nurse 
or doctor counts beats here because there are few places in the 
body where so much blood surges through an artery near the 
surface. Yet I can assure you that if that radial artery is cut, 
plenty of blood will get to the hand by other routes. Nature 
intends to look out for that important hand. 

Nature has also provided plenty of nerves to move all these 
important muscles and give plenty of feeling. The ulnar nerve 
is over on tlie little finger side, the median in the middle, and 
the musculo-spiral on the thumb side. A «*aming may be 
issued right here. If tlicse names arc really important to >*00, 
look them up. I may be using old-fashioned names. In my 
student days we called tlic first bone in the \sTlst the scaphoid. 
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which is Greek for “like a boat.” A young physicianjust gradu- 
ated would not now understand me, for he says ‘navicular, 
which is Latin for “like a boat.” In my childhood, the oldsters 
were buried by undertakers. Later when I began to sign death 
certificates they were collected by morticians. Now I find from 
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the ulnar nerve has been cut, a pin prick will not be felt on the 
little finger or on the adjacent half of the ring finger. The feel- 
ing of the other side of the ring finger is supplied by the median 
nerve as are the other fingers. The musculo-spiral supplies little 
feeling in the skin. I do not expect you to remember all this 
but you can see that a surgeon who does can tell pretty well 
what nerves have been injured. The palm of the hand may in 
the manual laborer become very tough and calloused and yet 
retain much sensitivity and pliability. Its toughness and 
strength are due to the fact that beneath the skin and firmly 
attached to it is a sheath of so-called fascia which is very dense, 
strong tissue. The anatomists describe three main furrows or 
creases which allow the necessary pliability. There are always 
numerous minor creases on which palmists base their interpre- 
tations of character. It is safe to say that palmistry’s occult 
claims are analogous to those of phrenology in the last century. 
Bumps on the outside of the skull were then supposed to reveal 
the inner secrets of men’s personalities. They were more likely 
to be due to accidents. 

But no part of the body is entirely sufficient to itself. Some 
of the motions of the hand, for instance, start at the elbow. 
Possibly a professional pianist could earn a living if his hands 
were always held palms down, but I cannot think of any other 
workman who could do his job without some roll of the hand 
which has to start at the elbow. 

7he many functions of the bones, joints and muscles 

On a first consideration it would seem that the bones, joints, 
and muscles should be discussed from a mechanical and engi- 
neering point of view; always wth the appreciation tliat they 
are imbued with that mysterious quality, life. This allows 
tlicm to grow, renew tliemselvcs after wear and tear, and repair 
themselves after being broken and tom apart. They make up a 
machine of enormous complexity but with the advantage of 
taking care of itself. Nothing else in tills world can take the 
abuse wiiich the living body docs. 

But this is a small part of the story. Always nature has more 
than one use for any system of ourliody. The solid bone m.ikcs 
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the framework, but it is also a storehouse of such things as 
calcium and phosphorus, which are needed for the chemistry 
of the body and which in emergency can be dispensed by the 
bones. Most remarkable is the manufacture of the blood cells 
in the marrow of the bones. 

Were one asked the function of the muscles, the obvious 
answer would be that they move the framework. I know that 
I cannot tell all that muscle tissue does. It helps in the circula- 
tion of the blood and tlie lymph; it stores sugar, which can be 
released and burnt for quick energy; its contractions produce 
heat and the resulting waste products help to stimulate respira- 
tion. Living tissue deteriorates with disuse so tliat the enthusi- 
asts for physical exercise have a lot on their side. 

Even if you can afford to pay for transportation, you had 
better keep your muscles in shape. Remember Whittier’s Bare- 
foot Boy — 

Let the million-dollared ride; 

Barefoot, trudging at his side, 

Thou hast more than he can buy. 
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General 

Delivery 

CIRCULATION 


Man has always been acquainted mthi blood. Inevitabi-e 
wounds caused it to flow and llie q)urting from arteries showed 
that there was great pressure back of it. Vet it was not until 
the time of the Pilgrims* coming to America that William 
Harvey showed how the blood was continually pumped by the 
heart through the arteries and returned by way of the veins. 

Harvey was one of the great obseiT’crs. Philosophers had 
said that the hen broke the egg open to free the chick. Harv’cy 
looked and found that the chick itself did tlie pecking open. 
After he had studied at Caius College, Cambridge, (pro- 
nounced “keys** and still the great training school for English 
physicians) he began to study the heart and blood vessels in 
men and animals. It was known that l>oth arteries and veins 
Were filled uith blood, but it was thought that it just surged 
back and forth. Harvey studied the action of the heart; he saw 
fliat the valves prevented back flow; and he estimated the 
*^pacity of the heart and the rate of the flow, \\licn he was 
Uirough, there was no disputing his theory of the drctilation. 
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WilUam Harvey (1578-1657), the discoverer of the circulation 
of the blood, 1620. 
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During the English Civil War he was an intimate of Charles 
I and accompanied him on his campaigns. There is a pretty 
story of his sitting under a hedge at one battle reading a book 
to the royal children, the Prince of Wales and the Duke of 
York, until a cannon ball grazed the ground near them. Charles 
lost the war and was beheaded, but Harvey was not bothered 
by the Parliamentarians. He was evidently somewhat the type 
of his namesake of whom Samuel Johnson said, “If you call a 
dog Hervetj, I shall love him.” 

We must consider Harvey's work all the more remarkable 
as we realize that he could not know or demonstrate part of 
the course of the blood. It was some years later that the micro- 
scope was perfected so that Malpighi could see and describe 
the capillaries. These are the minute vessels through which the 
blood gets from the arteries to the veins; they are so small that 
the red blood corpuscles have to go through single file. In the 
days of small distances we were impressed to learn that if all 
one’s capillaries were placed end to end they would reach two 
find a half times around the earth at the equator. 

The circulatory system 

The heart is a big muscle and there Is no other like it in the 
body, for if a little piece of it is e.xamincd under the microscope 
its fibers will be seen to be entirely different from all other 
muscle fibers. It is tough. You arc persuaded of this when you 
bile on a piece of chicken heart in gibict gra\y, or when you 
consider the heart of an elderly person which w’as beating many 
times a minute before birth and is still going strong ninety odd 
years later. Its only rest day or night is what it can get between 
beats. If it stops for more than a few minutes, that particular 
life is ended. 

If you are sitting quietly reading, not excited by my 
tale, fresh blood is coming from your left auricle, a thin-w’allcd 
chamber at the top of the heart, at the rate of about five pints 
a minute. It p.isses tlirough tlie famous mitral valve into tlic 
left ventricle, a thick-walled, powerful pump that sends it 
through the aortic valve at the lop of the heart. From here 
it is carried by the aorta, a great artcr>' which iwsts completely 
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around and mns dorvn the body, giving off big branches at 
frequent intervals. With the recurring subdivisions the final 
effect inevitably reminds us of a tree. After the blood has been 
thus distributed to every nook and comer, passed through the 
capillaries, and gathered up by the veins, it is returned to the 
right auricle, another thin-walled chamber at the top of the 
heart. 



m nf the circulatory system. The aorta and 
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All this makes up the chief of the three circulations of blood. 
It is the internal transportation system, doing the freight work 
of the whole body. But the body, like great modem states, is 
not self-sufficient. In fact it has to import all its raw materials 
through the lungs and digestive system, with slight help from 
the skin. There are two accessory systems handling these 
imports. 

The pulmonary system connects the heart and the lungs. 
The blood which has been carried all over the body has given 
oflF oxygen to the tissues and in return has taken away tlie 
carbon dioxide which results from the oxidation, or burning of 
these tissues. This blood, which is rather blue when it arrives at 
the right auricle, is now transferred to the pulmonary system. 
It passes through the tricuspid valve to the right ventricle, 
another powerful muscular chamber. Here it is pumped 
through the pulmonary artery which distributes it to the Iung.s, 
where the carbon dioxide is given off and oxygen absorbed 
from the air that has just been breathed in. Now, refreshed 
ond pink, it is returned by the pulmonary vein to llie left 
auricle, ready to be distributed to the body again. 

The other accessory circulation is in the abdomen and is 
called the jwrtal system. It collects blood from the intestines, 
where it has been loaded with the products of digestion. Then 
its chief vessel, the portal vein, carries the blood to the liver, 
where it is processed further. Finally all this blood is again 
collected from the liver and returned by the hepatic vein to the 
vena cava, the great vein which empties into the heart. 

The blood vessels 

The fine subdivisions of blood vessels result in cvcr>’ minute 
portion of the body getting supplied, as you may readily realize 
when you consider how even a pin prick produces bleeding. 

A little way back the resemblance of tlie blood sj’stem to the 
branching tree was suggested. It has often been so depicted, 
but if a branch is broken, tlic leaves at its tip wither. Sticli 
^ calamitous result is uncommon in the body, for the b!oo<l 
s>stcm really is like the network of highways in the coimtr>'. 

If the main route is blocked, it Is bothersome, but Irafiic can lx? 
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rerouted. The side routes for the blood are referred to as col- 
lateral circulation. John Hunter, the famous eighteenth-century 
English surgeon, did a great deal to study and describe these 
side circulations. 

His most famous experiment consisted in tying the vessels 
which carry blood to a deer’s antler. One would naturally sup- 
pose that this constriction would interfere with the growth of 
the antler, but Hunter found that oUier large vessels appeared, 
or at least enlarged so that they became noticeable, and the 
antler continued to grow. 

We used to think that there were a number of places in the 
body that were supplied by what we called end arteries; that 
there was only one route for the blood to traverse, and if this 
was blocked then no blood readied the part. The more the 
matter has been investigated, the more we find that this is not 
so. The coronary arteries in the heart were among the last to 
be proved to have this side circulation. Bcccnt investigations 
have shown that coronaiy arteries can he blocked off and In 
many instances the blood docs get to the tissues by side routes. 

Tlicrc is a theory that in the early stngos of life all these ves- 
sels arc equally important, but then some one vessel takes over 
most of tlic load and the oUicrs do not develop, ^\'}}cn your 
pulse is counted, the throb comes through the radial artery in 
the \vTist for that is carrj'ing lots of blood to your very im- 
portant hand. Most of you could find no cv'idence of blood 
getting through by any other channel. Vet the radial artery 
can be cut and tied off, and other vessels will take oi cr the 
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Structure of artery, vein and capillaries. {Carlson 
ir Johnson, The Machinery of the Body, 4th Ed., 
p. 164. The University of Chicago Fress, 1953. Re- 
printed by permission . ) 


Right here is probably the best place to talk about the con- 
trol of bleeding by amateurs. The first-aid manuals have told 
people to use tourniquets. I believe that in the overwhelming 
majority of cases the tourniquet is unnecessary and is usually 
harmful. It is not a simple thing to apply a tourniquet effi- 
ciently. The arteries are deeply situated and stiff-walled, and 
hence difficult to compress to the point where bleeding i.s 
stopped. But the veins are superficial, flimsy, and easy to 
press. It is difficult to tighten the tourniquet evenly to the 
point where it will stop arterial flow. Doing so causes great 
pain. I have no doubt that in a large majority of cases the 
hlood keeps going through the arteries, but the pressure slops 
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the return through the veins. Result — increased bleeding 
F ortunately it is a rare case where bleeding is not stopped bj- 
clotting in the wound, especially as the low blood pressure 
resulting from shock or fainting hastens the clotting. Pressure 
over the point of bleeding is the best procedure for anybody 
but an experienced surgeon to use. 

The arteries in early life are elastic and their diameter may 
enlarge or shrink from time to time according to the action 
of the muscles in their walls. The individual has no command 
over these muscles as their action is regulated by the involun- 
tary, or sympathetic, nervous system. These nerves can be 
affected in various ways, as for instance by drugs, called vaso- 
dilators and vasoconstrictors. Nicotine is a vasoconstrictor. In 
such a condition as Buergers disease, in which the diameter of 
the vessels to the hands and feet is lessened, smoking is always 
forbidden. Emotions temporarily affect the size of the arteries. 
Thus blushing, resulting from shame or embarrassment, is due 
to the dilating of the small arteries in the skin. 


ffardening of the arteries. In early life the inner lining of 
the arteries is smooth, but with advancing years the well- 
known arteriosclerosis, or hardening of the arteries, may de- 
velop. Arteriosclerosis is still a mysterious matter. I just felt 
the pulse on a seventy-five-year-old man whose radial artery 
in the wrist was perfectly smooth. In much younger men it 
often feels like a siring of beads. The hardness and irregularity 
is generally due to deposits of calcium, the chief ingredient of 
oyster shells, egg shells, etc. Hence the appropriateness of the 
phrase — pipe stem arteries. 

Another substance blamed for hardening of the arteries, par- 


ticularly those of the heart wall, is cholesterol. The drinking of 
milk is supposed to produce cholesterol in the body. Cholesterol 
is soluble in alcohol. Observing these phenomena. Vr. 
Timothy Leary, for a long time medical examiner for the 
Suffolk district in Boston and also a professor of pathology, 
studied the problem further. Only man and bis domestic ani- 
mals drink milk after infancy. Coronary sclerosis, or hardening 
of the arteries of the heart by cholesterol is peculiar to man. 
nr Learv did autopsies on several hundred alcoholics nt a 
“ale home for inebriates. He found their eoronao- nrtenes 
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so smooth that no similar sized group of clergymen could 
equal them in this respect. It would seem that overindulgence 
in either milk or alcohol may lead to disaster. Recent studies, 
however, appear to indicate that a high intake of various kinds 
of animal fats may be a cause of arteriosclerosis, which is 
rather uncommon in coimtries where people are poorly nour- 
ished and live to a large extent on vegetables and fruits. 

The veins. The veins decidedly have not the virile charac- 
ter of the arteries; they have not the musculature, elasticity, 
and firmness. Their walls are thin, flabby, and not at all tough. 
By the time the blood has got through the narrow capillaries, 
the pumping force of the heart has been expended and instead 
of a raging torrent there is a dull sluggish backwater. Cut an 
artery and the blood spurts into the air; cut a vein and there 
is a welling-up like an overflowing catch-basin after a heavy 
rain. 

What forces carry the blood back to the heart? First, I sup- 
pose, is the suction effect as the heart, having contracted, then 
expands, leaving an empty chamber free of pressure. The 
elasticity of the tissues of the body presses on the veins, and 
muscular movements increase this pressure. The veins have 
valves which allow the blood to move only towards the heart. 
When the body is in good condition, these factors are sufBcient. 



Valves in veins. A. Swollen vein 
from outside, indicating presence of 
n valve. D. Valve open, allowing 
flow of blood. C. VaK-c closctl. pre- 
venting backflow. (Walter 6 Smjlcs. 
Biology of tlie Vertebrates, p. 3^5. 
W, B. Saunden Co^ JW9.) 
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Varicose veins and related diseases. You may imagine, 
though, that this equilibrium is easily upset. Some persons 
have an hereditary weakness or absence of valves. Pressure on 
the veins, as by tight circular garters or by the heavy uterus of 
pregnancy, or the back pressure from a chronically sick and 
inefficient heart, may result in dilated veins. These are called 
varicose veins, a redundancy as the w'ord comes from the Latin 
varix which in itself means an enlarged vein. 

Varicose veins may appear in many parts of the body; for 
instance hemorrhoids or piles are due to them, but the com- 
mon place to see them is in tlie legs. Quadrupeds who usually 
travel on all fours do not put great strain on the veins of the 
legs, but when man got up on two legs these veins had to 
stand a pressure of four or five feet. They frequently do not 
do it well. 


So people who spend long periods on their feet, particularly 
if they reman in one spot, are likely to have swollen veins. 
They are common in women. One sees many women, middle 
aged or a little older, who complain of tired swollen legs and 
feel that their housework is too much for them. Many of them 
have some constriction by round garters, tight girdles, or rolled 
stockings. Nowadays most of them have "good” modem kit- 
chens, so compact that everything can be reached by few 
steps. Webster’s dictionary says that "limbs lose strength by 
disuse.” The swelling of the ankles and the enlarged veins are 
often due to the muscles’ failure to help the circulation of the 
veins. A reasonable amount of straightforward use of a 
woman’s muscles of locomotion will help to maintain a trim 
unswollen ankle and more comfort. 


Wlien the veins are badly varicosed and the circulation is 
poor and fluid collects in the tissues, it follows that the nourish- 
ment of these tissues is poor, especially in the skin which is 
much exposed to injury. Wounds do not heal well under such 
conditions and varicose ulcers result. TImse are chronic, slug- 
nish open sores. In the good old days they were very com- 
mon and innumerable pastes, lotions, and ointments were in- 
vented for their treatment. A young doctor starting in pmc M 
vvas fortunate if he could get a few pay.ng pat, cuts «ath this 
rndition as he could make a frugal living dressing el.= sores; 
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and even if he healed them they would return when the pa- 
tients again barked their shins. 

Another serious aspect of varicose veins is the danger of 
thrombosis or phlebitis, that is, clotting wthin or inflammation 
of the veins. The two are frequently associated. One of the 
gravest dangers is that part of the clot may break away, be 
carried to the heart and then to the lungs. \Vhen signs of these 
conditions appear nowadays, surgeons are usually quick to ex- 
pose the big vein in the groin and tie it ofi^ before “emboli,” 
that is, clots, have broken away and landed in the lungs. 

The heart 

All the blood of the body goes through the heart twice a 
minute and a red blood corpuscle travels miles in its lifetime 
of a few weeks. Figuring on my pad, I found that it is not 
unusual for an elderly heart to have pumped half a billion 
quarts in its busy career, and the miles traveled by the succeed- 
ing families of corpuscles would total thousands. 

That is a tough assignment for a heart, but it is difRcult to 
®^nggerate the wonders of this fairly simple piece of apparatus 
which is essentially a pump with four chambers and some 
valves. Fortunately for us, its muscle is very tough indeed; 
then like all our tissue, it is continually being repaired. You 
know that the better you keep your auto tuned up, the better it 
performs, and the longer It lasts. Finally, the hearts rest 
periods are frequent, even by modem standards. The average 
mans pulse is seventy to the minute and on each beat the 
heart gets four-lentlis of a seconds rest. So it gels ten liours 
rest every day. It lies in a sac called the pericardium which 
contains a lubricating fluid so that there is little friction. Also 
it is Well protected from injury by the lough and spring)' chest 
"’^11* Many a would-be assassin has found that tlie heart is a 
diflicuU thing to reach \Wth a knife. 

AlUiough you nil k-now tljal the heart is on the left, actually 
about one-lhird of it is to the right of the mid line. And all 
of you, having rccciv cd Valentines, know its beautiful shape, 
but never have I seen anything in the chest resembling a \ alcn- 
tine. I liavc before me Cunningham’s of Anatonuj and 
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its pictures suggest that the heart is nearly rectangular, al- 
though there is a hint of a point at the lower left called the 
apex. The great blood vessels coming ofiE from the heart ob- 
scure its actual shape. 

Its dimensions are roughly five by three and a half by two 
and a half inches, although there are variations according to 
tlie size and age of the owner, and after childhood, according 



Shape of the heart. {After Cunningham, Anatomy, p. 
740. W. Wood ir Co.. 1903.) 


to sex. The heart is estimated as being the size of a clenched 
fist. A young girl’s fist is just as big ns a boy’s. At the same ago 
many a girl can lick a boy. 

\Vlicn one looks at the live, beating heart, it seems to be all 
of a flutter. As a matter of fact, llie movements of a healthy 
heart are pretty definite. They begin up at the lop and ripple 
down in the direction in wliicli the blood is flou'ing. Every 
physician knov'S about the Bundle of IBs, altlmugh few sec it 
often It is a long ending strip of muscle which starts at t!)C 
auricles of the heart and runs do^^•n to the ventricles. It Is 
along this that the beat of the heart travels. When this routine 
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movement is interfered with in any way, the efficienc)' of the 
heart is affected. This activity seems to be controlled by several 
agents. 

The hvo vagus nerves start from the brain and run down as 
far as the stomach, doing numerous chores as they go along. 
One of these chores is to vary the heart rate. Stimulation of 
the vagus will slow the heart. Then there are sjTnpathetic 
nerves which hurry it up. And also there seem to be other in- 
fluences in the heart muscle beside the ner\'es. A heart can 
work most efficiently, thereby sparing itself, if it may beat at a 
moderate rate. Unfortimately many hearts react to difficult 
tasks by increasing their speed. One of the most brilliant of 
medical annals tells how this w'as remedied by a great triumph 
of botany in medicine. 

^Villiam TVithering and the use of digitalis in heart dis- 
eases. About Midsummer’s Day there may be found in old- 
fashioned gardens long spikes of purple bells, all hanging in 
one direction and beautifully spotted. This is the foxglove, or 
digitalis purpurea, a wonderful combination of beaut)' and 
utility, possibly surpassed in the flower %^'orld only by the 
opium poppy. 

Illustrations of it in black and white are common, but the 
best sho^ving of it in color that I have seen is at the Rhode 
Island Medical Librar)', for there is a copy of William Wither- 
ings book printed in 1785, entitled. An Account of the Fox- 
gJovc and Some of Its Medical Uses; with Practical Remarks 
on Dropsy and Other Diseases. In the front is a sheet which 
when unfolded shows a spike of foxglove, full sized and in tlie 
same bright colors which it has retained for over one hundred 
mid fifty years. 

Withering lived in the age of Johnson and wris a tremen- 
dously successful practitioner. It was said that in one year 
he traveled in his carriage 6;J33 miles — not bad even for our 
automobile age. He \vzs apparently not interested in accumu- 
lating wealth bc)'ond what sufficed for a pleasant life, for his 
family and he always had a vci>’ large number of charity pa- 
rents. It ^^•as an acquaintance svith physicians like him that 
moved Dr, Johnson to say: "I bcL'evc evco-one has found in 
Ph>*sidans great liberalit)' and dignity of sentiment. vcr>' 





general delivery 115 

prompt effusions of beneficence, and willingness to exert a 
lucrative art, where there is no hope of lucre.” Unfortunately, 
Withering did not publish his paper until the year after Dr. 
Johnsons death. The latter died of disease of the heart and 
kidneys; could he have had the benefits of digitalis, he might 
have had a few more years of comfortable and valuable life. 

Among Withering’s friends were such men as James Watt, 
inventor of the steam engine; Joseph Priestley, the Unitarian 
minister who isolated oxygen; Josiah Wedgwood, manufac- 
turer of the famous pottery; and Benjamin Franklin, who wrote 
to Withering from Paris for medical advice. 

Foxglove or digitalis had been known for centuries, but not 
much attention had been paid to its medicinal properties. 
In the year 1775, when this country was busy with such 
episodes as the Battle of Lexington, Withering was told of an 
old woman in Shropshire who had a secret remedy for dropsy. 
Perhaps this old-fashioned word is too much for you now. 
It just means too much fluid in the tissues. At any rate she 
Was said to make cures after regular practitioners had failed. 
Although there were more than twenty herbs in the mixture, 
Withering’s knowledge of botany told him; “It was not very 
difficult for one conversant in these subjects to perceive that 
the active herb could be no other than foxglove. Its chief 
effect was to slow the heart. 

Puking and purging” were popular treatments up to With- 
ering s time and an overdose of foxglove caused these symp- 
toms. Therefore, they were supposed to be responsible for the 
good effects. Withering realized that this notion was not cor- 
i^ecl; that the benefits without the disagreeable troubles would 
follow proper dosage. His book, which it is said he brought 
out sooner than he intended because of the misuse of the 
drug, laid down principles whicli still hold good. 

The slowing of the heart by digitalis takes place main y m 
diastole, or the resting time of the heart, which is certainly 
beneficial. The good effects are entirely due to efficient heart 
work promoting the circulation. . . 

Withering and his friend. Joseph PriesUey, were certainly 
great benefactors of mankind, and few men have been more 
kindly and altruistic than they were: but because their re- 
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ligious and political principles did not conform with the 
popular points of view, Priestley’s house and papers were 
burned, and Withering had to hide his library and scientific 
collections and flee, Priestley came to America, where he died 
in Pennsylvania. Withering’s health gave out and after a few 
years of invalidism he died of tuberculosis. Tlianlcs to them, 
digitalis and oxygen save many a heart now. 

Angina pectoris. Such a powerful great muscle as the 
heart, bearing the primary responsibility of keeping us alive, 
should and does have the first choice of blood refreslied by its 
passage through the lungs. At the very beginning of the aorta, 
where the blood is leaving the heart, are the openings of the 
right and left coronary arteries. As tlveir name implies, they 
encircle the heart, liberally supplying the walls with blood. 

Unfortunately it seems that no other arteries arc so likely 
to have some of their branches closed off by thickening of 
the inner lining of llieir walls or the formation of clots. It 
seems also that this Is occurring more frequently than formerly. 
Certainly we are more often recognizing it. Unli! recently It 
had not been understood or described, but because of the 
severe pain associated with an acute attack it was spoken of 
as angina pectoris, that is, a spasm of pain in the chest. 

It is pretty certain now that angina pectoris is always caused 
by trouble with the coronarj' arteries. But not all pain in the 
chest is angina pectoris. In fact, I think that it is safe to say 
tlint most of it is not. Fortunately the more common pains 
do not mean that one is in grave clanger. It is roy impression 
tliat muscular cramps and aches lead all others as causes of 


discomfort here. Chronic couglis such ns most of its h.ive, re- 
sulting from our colds and attacks of hroncliitis. or the ubiq- 
uitous cigarette cougli, keep our muscles of respiration in 
a spasmodic condition, and muscles in sp-asm are decidedly 
painful Particularly. I think, pains directly over tlie heart, 
whicli scare people, arc usually duo to muscle spasms. 

An CTcmlingly common enmo of pnin in ll.e cl.cl is ir- 
ritation of t!ic «opi.ag.». or prllrt which nm, right down 

X“ ‘:2" " -to, ...• r-i.' -*» I- • 
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little of the stomach come up through the diaphragm are not 
too uncommon and cause a good many symptoms, and the 
chief symptom is usually pain in the chest. 

Persistent chest pain should always be investigated, be- 
cause of the off-chance that it may mean something serious, 
hut in a large proportion of cases it is something that can be 
readily remedied. 

The heart muscle is supplied with blood by the coronary 



Medicine in ancient Egypt. Surgical instruments 
in the temple of Kom Ombo. 


arteries and the most important thing that the blood c^ies 
IS oxygen. When there is a lack of oxygen for a muscle, it 
causes pain whether in the heart muscle or leg muscle of a 
patient with arteriosclerosis. So you see that angina pectoris 
only a symptom, and coronary disease is the cause o t e 
^y^ptom. A branch of the coronary artery may be in such 
condition that the portion of muscle it supplies ® 
stroyed by lack of blood. If the muscle thus injured is not 
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too extensive or in a vital place, the patient recovers and may 
carry on a good life for years. 

People With angina may have arteries good enough to 
function well when everything is going slowly and quietly. 
Increase of activity calls for more blood than some part of the 
artery can let through. The muscle at that point suffers from 
lack of oxygen and distress results. 

Many things cause this increase of activity. Muscular work 
is one of the most common. Heavy meals create a considerable 
demand for oxygen. Smoking increases the pulse. The most 
spectacular incitor of these attacks is emotion, such as excite- 
ment, anger, fear, and general anxiety. I don’t believe it 
necessary to convince any of you that these will start your 
heart pounding. I had a friend who had a disease of the heart 
and who was not at all lamblike; in fact, he had a good deal 
of pugnacity. But one day I sat by as an acquaintance gave 
him a severe dressing down without receiving any return 
argument. He told me afterwards: “I didn’t dare to get cross 
with him. It would have resulted in a terrible pain in my 
chest.” 

One feature of anginal attacks is an associated sense of 
impending death. There is nothing abstruse or especially sig- 
nificant in this. It is only natural that one who has heard many 
tales of such deaths should fear and expect a fatal result. 

The average duration of life in these patients Is now ten 
years. There have been reports of patients who have lived 
twenty and thirty years. I have lots of friends about who liad 
attacks years ago. So do not quit, but take things easy: avoid 
tobacco, overeating, and excitement; let your doctor help you 
out with drugs as indicated, for in certain cases drugs are vei^’ 


Even at that I may be emphasizing too much the need for 
carefulness. It is still true, as Dr. Heberden, Samuel John- 
son’s nhysician, who described angina pectoris, wtoIc in the 
eighteenth century: "Many physicians appear to be too stnet 

"‘ToblXworl"Th«rt dLa'^ Tobacco has ahmys 



general delivery 119 

been thought bad for people with heart disease. The writer 
of one of oiu’ best modem books on treatment says: “When, 
as, and if I get a coronary, I will, if I can, give up smoking. . . 
Many people get so much contentment out of smoking that it 
niay be worth while to allow them to use it in moderation. 
Then about stairs: this ranch-house generation thinks that 
stairs are poison for anybody and sudden death for everybody 
'vith heart lesions. Take them slowly. My wife’s aunt had a 
very, very bad heart and she lived in a third-floor apartment 
wthout an elevator. But she was an indomitable old lady and 
she took ten or fifteen minutes to make the trip and got away 
'vith it for several years. Do not always take too pokey a pace. 
It always seemed to me that walking as in a wedding pro- 
cession, balancing on one foot at a time, was not an easy way 
to get on. 

Most cardiac patients are able to work at light tasks. Cer- 
tainly they should not be kept in bed if it can be helped. The 
use of a bedpan is very hard on heart cases. Do not depend 
too much on low fat and low salt diets for they both are un- 
interesting, leading the patient to cheat, and a low salt diet 
uiay actually be dangerous. Bernard Shaw said: “The doctor 
uiay lay down the law despotically enough to the patient at 
nil points when the patient’s mind is simply blank; but, when 
|he patient has a prejudice, the doctor must either keep ft or 
lose his patient.” 

One summer several of us were talking together and one 
Ulan, not a physician, spoke of the danger to the heart from 
too heavy work. He told this story. While on a vacation in 
the White Mountains he noticed a fine-looking man in the 
prime of life who seemed to have nothing to do. Refusi^ 
to climb or even play golf, the newcomer explained: I used 
to be too athletic. I rowed on my college crew and strained 
uiy heart. Now I can’t do anything strenuous. 

guess is that his condition was one caused by the doctors 
he consulted. I have ahvays knosvn this disease and I have 
discovered, in a recent bulletin of the American Heart .^so- 
eiation, that it has a name — iatrogenic heart disease (i-c., 
heart disease caused by a doctor). This is such an important 
looking and sounding word that I intend to remember it from 
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now on. The ailment is found in the type of patient who tops 
off eighteen holes of golf with several cocktails, a big dinner, 
and a few highballs. Not feeling well the next day, he goes 
to a doctor whose most violent physical exercise is shuffling 
the cards for contract. Perhaps the doctor hears a heart mur- 
mur. Lots of strong, healdiy people have them. 

So the physically indolent doctor tells the husky athlete 
that he has a strained heart muscle and must never be stren- 
uous again. This is not so crazy as it may seem, for we can 
easily find arguments against the things which we do not 
like. I have known a number of such cases and the American 
Heart Association thinks it worth while to put doctors on 
their guard. 

Many people worry needlessly about heart murmurs. Keats’ 
brook might flow quietly around a curve. “How silent comes 
the water round that bend,” but just as naturally a stream may 
gurgle while it flows. This thought illustrates the fact that 
often a heart murmur has no significance. Dr. Paul Dudley 
White, who has devoted his life to the study of the heart, lends 
weight to this by his statement: “Patients should be told that 
many murmurs are normal. It is really surprising that murmurs 
are not found in every heart, normally.” 

At the present time, heart disease has become a most im- 
portant question. There is no doubt that many people have 
wrong ideas about \vhat hurts the heart. Enlargements of the 
heart are the results of previous disease and the healthy heart 
will not dilate beyond normal limits. A bout of strenuous 
exercise wU not strain it nor cause it to fail. If you do not 
like to exercise, do not do it, but do not use your heart as an 
excuse. 


Bfood pressure 

Aiiother came for today- duo to tl.at dangerour 

Anome . yied™_i5 blood pressure. Naturally the 

crculatory system ^ 

system, has to ha p 

s;is=s r-S’p-i. i«. ~ «- “ "■ 
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is spoken of with respect. Yet that is a short span for the 
human power plant, even in many cases where the blood 
pressure has to be kept high. This pressure is a bugaboo for 
modems, whether high or low. 

It was not until the latter part of the eighteenth century, a 
century after Harvey described the circulation, that Stephen 
Hales, a Church of England clergyman, got the first informa- 
tion about blood pressiue. He put a glass tube in the artery 
of a horse and determined fust how high the pressure would 
force the blood. Also in this experiment he learned a good 
deal about the capacity of the heart and the speed \vith which 
the blood flowed. 

Cutting down on the blood vessels and sticking tubes in 
them is such a difficult and bothersome way to measure blood 
^essure that there were no practical measurements until about 
turn of the present century an Italian named Riva Rocci 
developed the sort of blood-pressure apparatus which we now 

It is an unfortunate fact that people are greatly interested 
in theh blood pressures. When the pressure is measured in a 
nctors office, they usually ask the result and frequently 
volunteer a statement as to what it was before. This is un- 
nrtunate because a casual reading of a blood pressure is in 
of very little value. 

Tlie reading referred to by the patient is the systolic, which 
is the highest pressure reached. Systole is the contraction of 
1C heart by which the blood is forced forward into the arteries, 
icn the heart relaxes, the pressure drops dowTi, and the 
o'Nest reading is the diastolic. Diastole is this rhythmical e.x- 
tension or dilatation of the cavities of the heart during which 
wey fill with blood. Tlie diastolic pressure is really the more 
mportanl, but it is not so spectacular and is a matter for 
ireful interpretation by the physician. Tlie two readings arc 
”^rded as - over 

I ^ markedly low systolic pressure is found when *hj!re is a 
i^c loss of blood or when a patient is in a state of shoc^ 

I as results from severe injuries. Naturally these con i 
arc serious and must be treated promptly by blo^ trans- 
‘wsJons. fluids, etc., of whicli we have all heard much m tiic 
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war years. A few diseases also are accompanied by low pres- 
sure, but in general low readings should not cause worry. 
Some of the hardest driving, most energetic people habitually 
carry low blood pressures. 

Physicians are agreed that a single high reading, par- 
ticularly systolic, means little. Some persons have great fluc- 
tuations for minor causes. A sudden slight fear or excitement 
such as might result from a visit to a doctor’s office may give 
a startling figure. One elderly woman when examined by a 
doctor from out of town was trembling so with excitement 



that her systolic pressure was over 200. Daily readings made 
in her own home by her physician did not go over 120 in a 
fortnight. 

There are certain people, however, in whom the blood 
pressure is continuously elevated well above the normal, al- 
though nd evidence of underlying disease can be found. This 
is called “essenUal hypertension." weasel words which really 
indicate our lack of knowledge of the why or wlwrefore t 
/v^TYimtible with many years of health and of Jtself 
■""n A ^ysician friend tells of a recent 

rarely produces ^ hypertension" with 
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years in which it was found diat diose who died had lived 
on an average to within two and a half years of their normal 
life expectancy, and 10 per cent had exceeded their normal 
life span. Several of these people had shown at times a systolic 
pressure of over 300 which is very high indeed and of which 
some of them were unaware. The symptoms of high blood 
pressure are often not caused by the pressure but by nervous- 
and worry, and often diese are greatly increased by fears 
which have been excited by the very knowledge that the pres- 
sure is high, A wise physician seldom tells a nervous patient 
1 c actual blood-pressure reading. 

There is on the other hand one type of high blood pressure 
w ich is called “malignant” because it is progressive and 
associated with damage to the heart, kidneys, and brain; it 
^^y be fatal in a comparatively few years. Fortunately it is a 
rare and when it is recognized early, an operation on 
certain nerves may be done. This may result in a return to 
y normal health. It is a matter of critical and diflBcult 
lu gment to decide when such an operation should be done. 

Certainly persons with high blood pressure should avoid 
swain and worry. If they do so they have an excellent chance 
allotted span of life. 

TL takes its • blessings and makes tliem calamitous. 

c internal combustion engine and the sphygmomanometer, 
cr ood-pressure apparatus, are examples. No single invention 
cou d have contributed more to mans happiness than the 
ciigme, but it was used to make possible the most devastating 
War ever fought. Unimportant blood-pressure readings have 
caused so much worry in patients and in forced meddlesome- 
^icss by physicians that the loss of all the instruments for 
^casuring your pressure might on the whole prove a benefit, 
ignore your systolic blood pressure. 

blood 

Tlie blood which the elaborate circulatory system carries 
ut so expeditiously is a watery solution of salts, minerals, 
substances, and waste products, to give part of tlie list. 
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Floating in it are the blood cells. They are mostly red cells, 
or erythrocytes. Statements as to their number sound like 
the federal budget There are about five million in a cubic 
millimeter. As a millimeter fa something like a twentielli of 
an inch, this is a small space to hold so many. The body is said 
to contain two hundred fifty billion of them. 

It has been determined that the length of life of a normal 
red blood cell is about 12.0 days. Some mathematician, or at 
least arithmetician, has figured out that this means that they 
are made at the rate of three hundred thousand a second. 
Women, whose bodily functions ordinarily go on at a slower 
rate than men s, have about nine-tenths as many as men. Also, 
of course, ft mast he remembered that throughout a consid- 
erable portion of a female life there is a monthly loss of blood 
by menstruation. The fluid loss fa quickly replaced, but the 
loss of red corpuscles much more slowly. 

I do not think that the shape of a red blood corpuscle is 
too definitely known, but it seems to be disk shaped. This 
gives a great deal of surface in proportion to bulk and our 
arithmetical friend who deals in large numbers has figured 
that the combined surface is equal to four baseball fields. 

Mixed up with these red cells are the white cells, or leuco- 
cytes, of which there are usually in the neighborhood of 
eight tliousand to a cubic millimeter. There are a number of 
varieties; usually the majority are polymorphonuclear leuco- 
cytes. I mention this long name because they are very im- 
portant. The long word means ‘'many forms of nuclei." Tlie 
nucleus is the center and headquarters of a cell. These p-m-l’s, 


which alphabetical lingo I am sure you Avail lorgive me for 
using, fight our battles for us in many types of infection. 
Dying in our defense, their dead bodies form the familiar pus. 
Tn anoendicitis or pneumonia, to cite familiar examples, the 
“white count” is apt to rise from 8,000 to 15.000 or 18.000 
or higher- and instead of, say, 70 per cent being p.m.I.*s, there 
mav be 90 per cent. There arc other t>pes of wlutc cells, tlie 

-sr x-s “i” r;: 
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to the eye like small fragments of cells, occur in many hun- 
dreds of thousands to the cubic millimeter. 

The red cells are composed mostly of hemoglobin, a com- 
pound of iron which takes up oxygen as it streams through 
the lungs and gives it olF just as promptly to the tissues. 
Having delivered the oxj'gen, the cells then take up carbon 
dioxide and carry it to the lungs where it is given ofF in the 
breath. You may see now why there is sucH an enormous 
extent of surface in the body of cells, as these gases have to 
pass through the surface. Unfortunately tliere are certain 
substances which are absorbed many times as easily as oxygen. 
Among these is carbon monoxide. That is why the exhaust 
from an auto in a closed garage may cause death. The red 
hemoglobin has tremendous staining qualities; a few teaspoon- 
fuls in a bucket of water quickly transform it, in the eyes of 
the startled onlookers, to a bucket of blood. 

Although the red cells are the most prominent part of the 
blood to our inquiring eyes, actually two-thirds of our blood 
is a fluid called plasma, which is 80 per cent water and has 
very little color. It is really most important, however, for 
besides furnishing water transportation for the red cells which 
would otherwise get nowhere, it carries food materials to the 
cells and waste products to the kidney and skin where they 
are eliminated. Other things too numerous to mention are 
also thus moved about. 

Anemia 

Anemia, or lack of blood, is a common condition in human 
beings, although many make such a diagnosis on themselves 
without proof. Mere pallor does not necessarily signify anemia; 
it may be due to lack of the ordinary amount of pigment in 
the skin. Conversely, in our modem days when our females 
have borrowed all the arts of the savages, the chief mark of 
this condition is well hidden by cosmetics. There are innumer- 
able causes for anemia; certain severe diseases are associated 
with it, but the one outstanding cause is loss of blood. It 
is easy to recognize the condition when big hemorrhages occur. 
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but far more often it follows small repeated bleedings from 
hemorrhoids, “stomach ulcers," and other conditions of which 
the patient may not be aware. 

Hemorrhages cause loss of hemoglobin and practically that 
means loss of iron. Under ordinary conditions a good diet 
furnishes all the iron necessary, but an anemia is evidence 
that conditions are not ordinary. Granted that the hem- 
orrhages are controlled, iron is almost a specific for rebuilding 
the blood. For over a century Blaud’s pill, which contains 
iron, has been famous. But iron is given in many other forms 
that possibly may be better, so understand that I am not 
writing a prescription. 

Although the anemias due to iron deficiency are easily tlie 
most important because of their great numbers, another type 
is more spectacular, and until recently, not amenable to treat- 
ment. Thomas Addison of London described it a century ago 
and it has been called pernicious anemia. A few years ago 
I heard Dr. William B. Castle, of Boston, one of the most 
brilliant of the men who worked on the problem, tell us the 
story which he called, "Fun in the Bone Marrow.” 

Ihe red blood cells are formed in the bone marrow. If a 


patient has pernicious anemia, the number of cells in the 
blood is greatly reduced and the marrow is filled with unusual 
cells. Although Addison recognized the disease a century ago, 
no progress in the treatment of it was made until George 
Minot, of Boston, kno\\ing that foods higli in protein, such as 
meats, benefited a little, tried out a series and finally in 192o 
discovered that a diet of liver controlled the disease. 

The trouble v^'as that the patient had to cat about fifteen 


ounces of raw liver daily and most of them preferred to die 
rather than do this. So Dr. Minot extracted tlie juice and 
gradually concentrated it. Then wth Edwn J. Cohn, Ph.D., 
of Harvard, he did a "chemical dissection” of liv-er. Tljey 
finally produced a yellow powder, a few teaspoonfuls of whicli 
taken daily controlled the disease. They continued their re- 
fining and now patients can keep free of trouble by having 
inicclcd into (heir muscles a tcaspoonful of liver extract cvcr>' 
three or four wceK But it not reoHy lcno%vn ^vhnt the sub- 
stance in the liver was lliat produced ll.e result; so doctors, 
veterinarians, and chemists kept hunting. 
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Since persons with pernicious anemia have no hydrochloric 
acid in their stomachs, this organ was investigated. A sub- 
stance known as folic acid was obtained. It will cure some 
anemias and help pernicious anemia, but it does not completely 
do the trick. Then the veterinarians got into the game. Ani- 
mals called ruminants or cud chewers, such as cows and sheep, 
have four stomachs. It was found that bacteria acting in the 
first stomach, called the rumen, produce the substance that pre- 
vents anemia. This is then absorbed as it passes along the in- 
testines. Man also produces plenty of this in his large intestine 
but it cannot be absorbed here. 

In certain parts of the world, as Australia and New Zealand, 
cattle have a disease with the signs and symptoms of pernicious 
anemia. It was shown that there there is a lack of one of the 
minerals, cobalt. Give the cattle a minute amount of this and 
they are O.K. 

Now a substance called Vitamin B12 has been produced that 
appears to be the long-awaited liver extract factor. This has a 
purplish hue which is shown to be due to the cobalt in it. If 
you should take a lump of domino sugar and break it into four 
parts, then one millionth of one of those parts would equal 
the amount of Vitamin B12 which, given every few weeks, 
would control a patient’s pernicious anemia. 

Now all this may appear a little confusing to you. I merely 
wanted to hint how laboratory workers examin’ng stomach and 
intestinal contents, practicing physicians, hen fanciers, cow 
doctors, geologists, etc., have all worked together as a team and 
in a quarter century have taken pernicious anemia patients 
off a diet of raw liver daily and kept them in good condition 
with an occasional injection of five-millionths of a gram 
(0.000005 gm.) of Vitamin B 12 . 

Hemophilia 

Despite all these remarkable and interesting anemias, the 
One chief reason for a lack of blood is bleeding, whether by a 
sudden great hemorrhage or by steady day-by-day little losses. 

Of course all of us bleed at limes and, were it not for the re- 
markable phenomenon of blood clotting, we could not exist; 
for we are bound to have injuries. The manner in which blood 
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does clot is very complex, various dilFerenl substances taking 
part and a whole series of intricate changes being involved. 

There are unfortunate people who are bom with some lack 
of these substances; at least the above changes cannot take 
place in their blood. We say tlicy have hemophilia. This is a 
remarkable disease which was recognized almost as far back 
as biblical times and was clearly described nearly a century 
and a half ago. Because of its spectacular characteristics and 
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the fact that some of the royal families of Europe have l)ecn 
nHliclcd with it, the gcnrnil public is fairly well acquainted 
with its chief cluiraclcristic, which Is a lifelong tendency to 
prolonged hcmorrluRc In Bflcctnl nulei. 

U a man is a licmophillac. nil his sons are nnnnal am! cannot 
pass on the defect to any of lliclr dcscmidants. None of hU 
dauRf.lcts will be ideeders," Iml half of them may piss on 
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the disease to half their sons. Likewise the same proportion of 
granddaughters may be "conductors" of the trouble. 

Naturally all affected male children of such stock must be pro- 
tected against wounds and abrasions. Transfusions of whole 
blood or plasma increase the speed of clotting. Even such small 
amounts as thirty to forty cubic centimeters of blood have been 
found to help when hemorrhage occurs. The results are not long 
lasting but the treatment may be repeated as often as necessary. 

It has been said that hemophiliacs improve when manhood is 
reached. Probably the answer is that (1) the most severe 
cases die in early life, (2) the teething period is passed, (3) 
more discretion and less activity result in fewer injuries. 

Little of value has been developed for prevention or treat- 
ment of this affliction. Theoretically the disease could be 
eliminated if all the children in such families, except the un- 
afflicted males, would refrain from marriage or at least from 
propagation. Of course if we could get such cooperation as 
this we would put an end to nearly all human ills. 

During the recent war a group of workers under Edwin J. 
Cohn, Ph.D., extracted from the blood a large number of diff- 
erent substances known as plasma fractions, with varying and 
remarkable functions. One of these, globulin fraction, hurries 
up the coagulation of blood and a portion of a teaspoonful of 
this is almost as potent in stopping bleeding as a small cupful 
of whole blood. It is thought likely that even more potent 
fractions will be obtained and furnish some further protection 
to these unfortunate “bleeders.” 

Clotting of the blood 

If the rest of us have these elements which the hemophiliac 
lacks, why is it that our blood does not ordinarily clot in our 
uninjured vessels but does clot in wounds and thus stops 
hemorrhage? There evidently has to be something abnormal 
to start clotting. Many things start up the reaction. Exposure 
to the air is the most common. That is one of the great bene- 
ficent gifts of nature. It is a pretty free flow of blood which 
is not stopped in this manner. Injury to the inside of blood 
vessels also helps the clotting. ^Vhen doing surgery we seize 
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the ends of cut vessels with omt clamps and tie them. By the 
time the ties have softened and loosened, the injury to the 
lining of the vessels has caused firm clotting and there is no 
more bleeding. Of course in the overwhelming number of small 
wounds which we all receive there are no surgeons around to 
catch the injured ends of vessels, but with some pressure at the 
site of injury to interfere \vith the flow of blood, tlie air and the 
injured insides of the vessels will soon put a stop to the 
bleeding. 

But this great boon of clotting of blood can be turned to bad 
purposes. Tliere arc innumerable examples of serious injury 
which may be caused by clots such as the clots in the vessels of 
the brain resulting in shocks and paralysis; those in the small 
vessels of the leg resulting in ulcer or even gangrene; and, 
what we have heard of so much in recent years, clots in the 
coronary arteries of the heart. So you see there are plenty of 
conditions in which it miglit well be worth while to discourage 
the clotting of the blood. Substances which interfere with 
clotting arc called anticoagulants. One of them lias been used 
for centuries. There are worms which swim in the water and 
arc kno^^^l as blood suckers, or leeches. These worms have 
cervical glands (that is, glands in the neck) wliich secrete on 
anticoagulant. Wlicn a Icccli was placed on the patient by the 
doctor, it would secrete this substance beneath the skin, cons* 
ing the blood in tlic neighborhood to be liquefied and so easily 
sucked out by the uxirm. NMiclhcr these Iceclics ore used any 
longer, I do not know, Tlicy were used at the Massaclmsclls 
Eye and Ear Infirmary when I was n student. It is evidence ns 
to their former importance that "leech'* was the old term for 
physician. 

In recent years there have l>ccn a numlwr of substances used 
to delay clotting. Blood is stored for future transfusion by 
running it into flasks containing potassium citrate. More re- 
cently substances have been used within the hlootl vessels 
themselves. Tlic earliest wcll-knon-n one of this group Is 
heparin, so name<l because there is much of ft in the liier (or 
hep.ir) of dogs. N’ow. 1 l)cUes-c that is it obtained on a luge 
scale from l>cef livers. Tills is most cITcctive when It Is intro- 
duced directly into the blood vessels. Us action It quick, oc 
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curring in a few minutes, and it is likewise of short duration. 
It is expensive and not easy to use, requiring close oversight. 

More recently developed than heparin is dicumerol. It had 
been known for years that cattle would occasionally, for no ap- 
parent reason, begin to bleed, often to the point of death. This 
afiliction was called the “sweet clover disease.” Veterinarians 
found that it came when the cattle ate rotten common clover. 
Rotten clover, of course, is not hard to obtain, so dicumerol is 
relatively inexpensive and easy to administer, being taken by 
mouth. Its effect is different from that of heparin, as the 
change in blood clotting time does not occur for many hours. 
These two substances can be used in combination. Given at 
the same time, the heparin will act almost immediately and 
the dicumerol will later take over the job. 

Medical men use these drugs for coronary thrombosis, that 
is, clotting in the blood vessels which supply the heart muscle. 
Surgeons use them when there is clotting in the veins of the 
leg. In the past this condition has been treated by tying the 
veins above the clot so that it may not break off and be car- 
ried to the heart and lungs. This latter is a surgical procedure 
and patients may feel as Emily Dickinson felt: 

Surgeons must be very careful 
When they lake the knife! 

Underneath their fine incisions 
Stirs the Culprit — Life. 

Actually I believe that life is as little endangered by surgery as 
by materials favoring bleeding. At present there seem to be 
advantages connected with each method. Decision must be 
made in each case as to what will be done. 

The wonderful heart 

The circulatory system is most wonderfully organized. Na- 
ture has provided innumerable safety devices along its entire 
course so that major disasters may be avoided. But its center, 
the heart, is absolutely indispensable. \Vhen that is tlirough, 
life is through. In the last analysis, every death is a cardiac 
death. A physician friend of mine, Dr. AJex Burgess, has 
scribed the working of the heart in a manner far more vivid 
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and convincing tlian the accurate interpretation of many elec- 
tro-cardiograms. Remember that the heart is a pump: systole is 
its down stroke, forcing blood through the arteries; diastole is 
its up stroke, allowing the chambers to fill with fluid. 

The Song of a Man's Own Heart 

Systole-diastole the whole day through 

In a never-ending sequence while you live by what I do 

With your life blood passing through me in a cadence like a song 

Systole-diastole the whole day long. 

Systole-diastole, the long night hours, 

While you rest I still am working tho I'm gamering my powers 
For the efforts of the morrow, for the travail and the fight 
Systole-diastole through all (he night. 

SYSTOLE! DIASTOLE! is it fear or is it rage? 

Or perchance it's joy that keeps me knocking 'gainst my bony cage 
You can sense my throbbing tumult as keen as joy or fear 
SYSTOLE! DIASTOLE! when your mate is near. 

SYSTOLE-DIASTOLE; you are prostrate on your bed 
And the poisoned torrent rushes, clouding brain and aching head, 
I, your ally In extremis, fighting fclkl fever’s powers 
SYSTOLE-DIASTOLE, oh the long hours. 

Systole-diastole now the race is almost run 
Long the years weVe toilc<I together in the sh.ic]ow and the sun 
May the germ cells of our offspring carry' what of us is best 
Systole-diastole, systole-diastole, systolc-diastolc, REST. 
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DIGESTION 

It takes a great deal of material to satisfy tiie needs of 
the human body. A little something thin as sunbeams comes 
in through the skin. The lungs take care of tlie gases. Every- 
thing heavier is received and handled in the alimentary cana . 
Transformation of food and drink into tissue — to replace 
and tear and to grow — and into energy, is of course funda- 
mental to all animal life. Tliis is a cliemical and physical 
change, and continues in man throughout his three score jears 
and ten, or more. • j i- » 

Man, a highly developed mammal, consumes a varied ic , 
the clicmistry of whicli is complicated. Tlic u’ondcr is no 
that he has occasional feelings of discomfort in his digestne 
tract, but that he can ovcr>vork this s>'stcm as most Amenwns 
certainly do. and get by with it. He cliooscs what he puts Into 
his mouth; then automatically n remarkable combination ol 
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motion, secretions from glands, and chemical clianges occur, 
starting with his saliva as his mouth waters at the taste, sight, 
or smell of (sometimes at the mere thought of) his favorite 
foods. 

The food travels down through the ailimentary canal, mouth 
to rectum, normally in some four to six hours. During most of 
this passage, various juices pour or trickle into the food mass, 
the appearance of which gradually changes into a thin soupy 
liquid in the small intestine. Much of it here is in soluble form, 
ready to be absorbed through the walls of the intestine into 
the adjoining blood stream. 

Of course much of this fluid is provided by our drinks, and 
os chemical reactions seem to progress best in a fluid medium 
the old taboo against drinking water witli our meals is really 
ridiculous. Nevertheless, many persons, chiefly women, have 
shown that one can sulwist on verj' few drinks. A large and 
important part of the fluid comes from glands. A gland is a 
collection of cells which foims and givTS off to the body a 
secretion. Glands vary in size from some so small that the 
naked eye docs not distinguish them, to the liver, weighing 
pounds. 


The salivary giands 

TIic ones wlucli force themselves most on our attention are 
the salivar)' glands of tlic mouth. You k-now that they arc Mg 
enough to make a lot of fluid. But oil along the canal arc in- 
numerable minute ones. Many of these secrete mucus, which 
lubricates. Tlic otliers sccrcic “enzymes. ^ Enz)mcs arc sub- 
stances indispensable to the chemical reactions of the IxHly. 
Thev sstnild seem to l>c practically infinite in numlicr and wc 
know of most of them only by the results whicli they accom- 
plish. They will Iw disctisserl later when we come to vitamins 
and hormones, the three l>clng said to Ik; one family. 

Some of tlicsc enzsmes have l>cm Idenlifictl and collcctrsl 
and occur in Urge amounts. Tlie digestive enzymes, of sshfch 
1 have seen eighteen Udctl. arc In this cliss. A few an- well 
(mown: ptplin of ll.o Joliva cliangr. .tarri, to ..>sar 1. 
ono rorhap! t!.r Im^i I""'™ “ of ll'<- i»l«- 
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which certainly in my younger days everybody knew about. 
Every family bought it at die drugstore or got it in che\ving 
gum. We were told that it came from the stomachs of hogs 
and digested protein. All of us medical students knew of the 
euphonious trio, trypsin, steapsin, and amylopsin, which comes 
from the pancreas and which transforms proteins, fats, and 
starches, respectively. 

Although there is ptyalin in the saliva and it helps to digest 
starch, the chief use of the saliva is undoubtedly to soften food 
and make it easy to swallow. Several pints may be secreted 
daily. Americans apparently have plenty of saliva — at any 
rate, they have led the world in spitting, as has been com- 
mented On by English travelers. Mrs. Trollope in 1830 was dis- 
gusted wth this habit; and later Charles Dickens, in his notes 
on his American tours, complained that Americans spat before 
him. Nowadays our supremacy in gum chewing, which, of 
course, keeps saliva flowing, makes several pints seem a 
reasonable figure. 

Saliva is secreted by several sets of glands, the parotids in 
front of the ears being much the larger. I know not why 
mumps, or epidemic parotitis, which is so remarkably infec- 
tious, has a predilection for these glands. Neither do I know 
why in adult males the disease so often jumps to the testicles, 
often causing atrophy here. One of my internist friends told 
me that in the First World War the sickest patients he saw 
were those with mumps. For these reasons, I am inclined to 
tliink that one might find it the course of wisdom to let ones 
children have the mumps, as the disease is mild in youth. 

The teeth 

^Vh^e the motion of chewing increases the flow of saliva and 
thus helps soften food, the chc^Wng itself is equally important 
in making what we eat more easily digestible. Tlie toothless 
baby needs soft food; the dog, however, with his remarkable 
power of digestion, can bolt his meat in large hunks, including 
even bits of bone. 

Man is provided with three kinds of teeth: the indsors. In 
front, to cut the food; Ujc canine to tc.ar; the bicuspids (or 
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pre-molars) and the molars to grind it. We start early with 
"milk” or temporary teeth, and at six or seven begin to shed 
these and replace them one by one with thirty-hvo permanent 
ones. Our teeth have a pulp or soft interior of tissue with blood 
vessels and nerves; these latter are what make a trip to the 
dentist a sad ordeal to many people. Outside the core are two 
layers, cementum and dentine, much like bone only denser; 
and the very outer surface, enamel, resembling porcelain. All 
these layers are alive. 

A striking example of the value to people of their teeth, or 
perhaps the trouble they cause, is shown in the yellow pages 
of our city’s telephone directory. The list of physicians, who 
take care of the whole body, is 111 inches long; that of dentists, 
who confine their ministrations to the jaws alone, takes up 59 
inches, or over one h^lf the length for physicians. The only 
inference I can draw from this measurement is that the teeth 
form the part of the human body least able to stand the 
“progress” of civilization. This is strange, for their importance 
in feeding and fighting caused them to develop early in the 
history of the race, and in an individual they form before the 
bones. Teeth decay even in wild animals and aborigines but 
contact with civilization speeds up this degeneration, and no- 
body really knows why this happens. There is much talk of the 
effect of acid in the mouth, especially from eating sugar since 
bacteria form acids from sugars and other substances. Of 
course infectious bacteria play a role, for the mouth is, in a 
way, the dirtiest part of the human body. This has been sadly 
realized by many a street fighter who beat up his opponent 
hut cut his knuckles on the other fellow’s teeth. The resulting 
infection was very wicked. 

^Vhat is to be done to save tlie teeth? On the whole you 
will do well to go slow on sugar, keep your mouth as clean as 
possible, and have any cavities attended to promptly. 
authorities tell us tliat in spite of the conscientious effort of the 
public to fight dental caries with the tooth brush and dentifrice, 
tooth destruction is as active as ever. An acrimonious djscits- 
sion has long waged regarding the value of fluorine. As in t c 
case with everything else in the human body, “just enough 
gives excellent results. Overdoses of fluorine result in mottlmg 
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of the teeth. If there is a fluorine deficiency, then decay in- 
creases. The theory is as simple as that; the application is 
difficult. 

Practically all our organs deteriorate with disuse, and the 
teeth are no e.vception. The increasing use of soft mushy foods 
requiring little use of our teeth is presumably a great factor 




Siirgoiy among the ancient barbarians. An oral operation 
performed by a Scjthlan doctor. From a fourth century n. c. 
vase found in the Crimea, 


in their decay. IIo^vcver, ^^ith all their imperfections, tlicy, 
or tijc store teeth ^ith wliich many of us have replaced them, 
do a good job in preparing our food so that it may be in l>ctlcr 
sliapc for digestion. 

The stomach 

TIic csopliagus. or gullet, fa o short tubo from the moulli to 
the slomsclL Tl.fa biter thlck-ss-olled chum mUes up 0,e 
mill lire pepsin mentioned obm-c. nnd ss-ilh hydroel.Iorie acid. 
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Pepsin will not work without it. If analysis of the stomach 
contents shows it to be absent, then look out. Two bad dis- 
eases, cancer of the stomach and pernicious anemia, are each 
associated with lack of hydrochloric acid. 

I have called the stomach a chum. William Hunter said: 
Some physiologists will have it that the stomach is a mill, 
others that it is a fermenting vat, others again that it is a stew 
pan; but in my view of the mailer, it’s neither a mill, a fer- 
menting vat nor a stew pan; but a stomach, gentleman, is a 
stomach.” It has become more and more evident in the two 
centuries since then that there is nothing like a stomach. Its 
mysteries are not unfolded yet, thougli we have a great deal of 
firsthand knowledge of what goes on in the stomach, obtained 
by direct observation. 

Some years ago a group of us stopped at Mackinac Island 
where Lakes Huron and Michigan join. At that idyllic period 
of no autos, as we rode along behind a team of horses, I told the 
story of William Beaumont for which the island is famous. At 
the end of my tale, the driver turned witli a grin, s-./ing, 
“Wlien there is a doctor in the group, my work is half done for 
me. I hold the reins; he gives the talk.” 

The first time in history that a man could look into the 
stomach of a living person %vas a dramatic stepping stone in 
medicine. William Beaumont, bom in Connecticut, was an 
array surgeon at the frontier fort of Mackinac Island in the 
first quarter of tlie nineteenth ccnluiy'. One summer’s day, a 
young trapper, Alexis St Martin, was struck in the chest and 
abdomen by the discharge from a shotgun two feet away. It 
tore away some of his ribs, part of his diaphragm, and a portion 
of his stomach. His case, of course, was “hopeless”; but Dr. 
Beaumont did not proceed on that assumption and St Martin 
survived the hardships of life in Uic wilderness, and got drunk 
at every opportunity until he was about eighty, when Beau- 
mont had been dead thirty years. 

The hole in the stomach never closed, so a contract was 
made. Dr, Beaumont gave St Martin surgical care and sup- 
ported him, and in return was allowed to make physiological 
studies. Tlius lie was able to describe the clicmisliy* of tlic 
gastric juice, the movements of the stomacli, and llic appear- 
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ance of its lining when the patient ate “pig’s feet, wild goose, 
and venison.” What is more, he noted the profound influence 
of the emotions. Even to this day most of our knowledge of 
stomach pathology comes from the studies of Beaumont. One 
of his pieces of wisdom is pertinent today. “The system re- 
quires much less than is generally supplied to it. . . . Dyspepsia 
is oftener the effect of overeating and overdrinking than of any 
other cause.” 

At the lower end of the stomach is the pylorus, a sphincter 
muscle, that is, a sort of puckering string. Every little while 
it relaxes, and lets some of the contents of the stomach into the 
duodenum. In this neighborhood occur most “stomach ulcers, 
to use the popular phrase. Physicians, when grouping them 
all together, speak of “peptic ulcers.” Nearly all of them are 
duodenal. When a surgeon operates for a perforated ulcer, 
he locates the pyloric sphincter, a Brm narrow raised band of 
tissue; and nine times out of ten, he will find the hole, if 
present, practically touching this, but on the duodenal side. 

smaii intestine 

From here on, there are twenty odd feet of small intestine, 
most remarkably arranged. All of its blood vessels, nerves, 
and some other structures come to it from the back wall of the 
‘tbdomen through a thick sheet of tissue called the mesentery. 

It is attached to the wall for about six inches and then fans out 
All of you must have seen a folding fan such as ladies carrie 
to balls in the gay nineties so you can realize how there can 
oe twenty feet of gut at the outer edge of the fan and six inches 
at the puckered end. But what a twisting of gut this makes. 
On picking up a piece of intestine it is difficult for anyone to 
tell whether that portion is a few inches from the stomac i or 
the same distance from the large intestine at the other en . 

We speak of the small intestine as consisting of the 
denum at the lop, the jejunum next, and the ileum at the 
tom. Surgeons can tell the first two apart by a little fo o 
mesenlciy at their junction but the second and thW merge 
*nto each other as indefinitely as do violet, indigo, and blue i 
the rainbow. Tlie small intestine handles the major portion o 
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digestion. Man can get along without his esophagus or his 
stomach, or his large intestine; but take away his small in- 
testine and he is done for. 

The bile from the liver and the gall bladder empties into 
the duodenum near its beginning, and at the same opening the 
pancreas contributes at least three kinds of digestive juices, 
which have been mentioned above. The lining of the intestine 
also furnishes a digestive fluid which is presumably a combina- 
tion of a number of enzymes and is known as succus entericus. 
All these change the food so that it is ready to be carried to 
the body. That is digestion. 

After fat is digested, the milky-appearing result is collected 
by small vessels, called because of this appearance lacteals, and 
goes into the thoracic duct. This vessel runs up through the 
chest and empties into a vein in the left side of the neck. All 
the rest of the digested material is taken by the blood through 
the portal system, and distributed to the liver. This portal 
system is a separate blood system and is not a part of the gen- 
eral system. It has been described further under circulation. It 
collects blood loaded with digested food from the intestine, and 
after rimning a very short course, discharges this blood into 
the liver. From then on, all the blood goes into the general 
circulation. 

So far it would seem that the portal system was j’ust an ac- 
cessory to the digestive system. But man's physical body does 
not conform to, or furnish an inspiration for, his highly arti- 
ficial tendency toward the complete specialization shown in 
his social organization. Many organs have two or more func- 
tions, As the bones not only form our supporting framework 
but are important as the seat of manufacture of blood cells; as 
the skin is a garment, a thermostat, and furnishes much of 
our sensation; as the pancreas digests our food and also regu- 
lates the sugar in the body; and so on ad infinitum; so the portal 
vein also carries blood from the spleen to the liver. 

The spleen 

The spleen lies at the left upper part of the abdomen, touch- 
ing the stomach, and protected by the losver ribs. It is said to 
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enlarge slightly after meals, and that is the only evidence that 
it has any connection with digestion. Since the portal vein is 
presumably extra busy at that time, one might see here an 
analogy to the five o’clock traffic congestion in our civic centers. 
At any rate the physiologists have determined that the spleen 
disposes of old, worn-out, or diseased red blood cells. It leaves 
the good, healthy cells alone. The tremendous spleens of 
sufferers from chronic malaria, in which disease the cells are 
filled with parasites, is a striking demonstration of this. Sec- 
ondly, the spleen is a reservoir for red blood cells. The dis- 
covery of this fact is another example of serendipity, which is 
so common in medicine: the search for something of value, 
resulting in the finding of something else of even more worth. 

Some physiologists had gone to the Andes to study mountain 
sickness, which occurs when the blood has difficulty in getting 
enough oxygen out of the thin air on the mountain heights. It 
wakes no difference except to those whose love of adventure 
takes them to the Himalayas or to jobs with copper mining 
companies which carry them up the high Andes. But these 
investigators found that high altitudes increased the number 
of red cells in the blood. (Exercise does the same.) These de- 
mand more oxygen, and the more red blood cells that are cir- 
culating, the more oxygen is delivered. Following this up, they 
found that the spleen stores blood and lets it out into the 
general circulation as it is needed. Thirdly, some while blood 
cells are manufactured in the spleen. 

So the spleen is a valuable organ but we certainly do not 
need it for digestion. Every little while a bad accident rup- 
tures the spleen and, as it is a vascular (that is, bloody) organ, 
it is necessary to operate and remove it. Having once got over 
the operation, such patients do not miss their spleens at all. 

The appendix 

Now that we have taken these side excursions from the main 
channel of the alimentarj' canal, we wll again follow dowm its 
"■Jitcry current. The terrible infections of the old days, such 
as cholera and tjphoid, attacked tlic small intestine. I shotdd 
say that on the whole it Is fairly exempt from disease now. 
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Cancer, for instance which at present strikes all parts of the 
body, is not common in this portion. And we reach the large 
intestine and progress an inch or so before we meet the appen- 
dix, a nuisance to nearly all of us except the needy surgeons. 

The appendix is possibly the best advertised organ in the 
body. Who does not know that appendicitis occurs down in 
the right lower portion of the abdomen? Unfortunately for 
amateur diagnosticians, there are many other things that occur 
right down there, such as small stones in the urinary passages, 
inflammation of the glands in that area, and a heap of others 
not worth listing. So it is a very wise idea to see a skilled phy- 
sician when your suspicions are aroused. One of the most in- 
teresting aspects of appendicitis is that the beginning pain 
does not occur in this area but raUier in the upper middle por- 
tion of the abdomen. Perhaps with the advent of the anti- 
biotics, there is not so much appendicitis as there used to be; 
but it is still fairly common, and if a real good case occurs, there 
is no doubt in my mind that the best treatment is to have a 
surgeon take out the appendix pretty pronto. Once again you 
should be reminded that the worst thing to do in the case of 
appendicitis is to take a cathartic. That stirs things up in a 
very dangerous manner. 

The large iniestine 

The large intestine is only about one quarter as long as the 
small intestine, but it is much larger in circumference. Ap- 
parently the chief functions of the colon, to use its anatomical 
name, is to extract the water from the liquid discharge of the 
small intestine, and to store the resulting solid feces until a 
convenient time for a ‘T>owcl movement." But things are 
rarely as simple as that in the body, and the colon forms no ex- 
ception. For instance, it is now knowTi that the very important 
substance for blood formation. Vitamin Bi», occurs in enormous 
amounts in the large intestine of the cow, and is also in the 
human colon, presumably formed there. 

The misuse of cathartics. No oilier part of the body has 
been so abused, because of the Impression that it was just a 
sewer, and certainly a sewer should be freely emptied. Hence 
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the many sayings supposed to be so wise — “Trust in God, and 
keep your bowels open.*’ “Keep your mouth shut and your 
bowels open.” So the sale of laxatives runs into many millions 
yearly, and institutions like the “cipher list” of the hospital 
where I worked have caused trouble for the attendants and 
discomfort for the patients. Every afternoon the patients were 
queried as to their bowel movements. No movement, a cipher 
against his, or more particularly her, name. Possibly one, cer- 
tainly two ciphers, produced efficient, that is, belly-griping, 
cathartics. The brilliant Dr. Sara Jordan, of Boston, having 
“reason to regard the colon with respect, even awe,” quotes 
^vith approval from Chaucer: 

And I say furthermore 

That I ne set by laxatifs no store. 

For they be venomous, well know I it, 

I them defye, I love them never a bit. 

I have known one medical man who claimed that he had 
got no cathartic in well over half a century. Another, in terror 
of his Scotch nurse, had a dose during the First World War, 
and has taken none since. A daily bowel movement is by no 
means a necessity. Plenty of water, some fruit and roughage, 
and patience when there is necessary delay would, if univer- 
sally practiced, ruin the laxative trade. 

Hark, the herald angels sing, 

Beecham’s pills are just the thing 

and they made a tremendous English fortune. 

Recently I got a letter from a seventy-year-old w'oman in 
which she complained that she had always been very con- 
stipated, and took a cathartic every night. Of couse she w.as 
constipated. There is nothing in the world more constipating 
than cathartics. They work by irritating the inside of the in- 
testine, which then does its best to get rid of the imlaling ma- 
terial. Chronic irritation always tends to toughen and thicken 
the part irritated. Notice the callus on hands whicli are con- 
stantly irritated by tools. Probably the Inside of Uic womans 
intestine is callused. Every authority on digestion 
against the use of cathartics. Nearly cver>' doctor prescribes 
them almost routinely. Nearly cs’crybody takes them wnetner 
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they are prescribed or not. So it is utter foolishness to argue 
against them. The word constipation in a patients history 
usually means self-abuse with cathartics. 

So much for the “constipated” well person. It is even tougher 
for the sick. For most patients the frequent appearance of the 
bedpan is exceedingly disagreeable. It is a psychological in- 
dignity; it entails much discomfort; it is inefficient and much 
more dangerous than people realize. The patient is not com- 
forted to know that the personnel ministering to his needs share 
heartily his dislike. Nevertheless, it has been accepted as 
inevitable. 

However, in recent years, there has been scientific study of 
bedpan procedures as compared with the use of the bedside 
commode. The energy expended can be measured accurately 
by the consumption of oxygen. Both heart cases and non- 
heart cases have been studied. In both groups it is found that 
it takes more energy to use the bedpan than the commode. 

This is all very well but there are many cases who because 
of fractures put up in casts or slings, awkward wounds, etc., 
cannot be got out of bed. What’s to be done about them? The 
answer should bej As every use of a bedpan is energy con- 
suming, often to a dangerous point, and usually entails much 
discomfort, if not actual suffering, then the use of the bedpan 
should be as infrequent as possible. Nevertheless, that relic 
of barbarism, the cipher list, is, I strongly suspect, still in use. 
If the doctor is careless, one cipher may get by untreated; 
two ciphers almost certainly means cramp-producing Hinkle’s 
pills, let the fractured bones wobble as they will. 

Most hospital patients should require few bowel move- 
ments, for their inactivity and sickness destroy or reduce their 
desire for food. Their diet when taken is concentrated. Tliey 
have little residue in their bowels. The lower bowel is de- 
signed as a reservoir. It should be allowed to act as such. 

The violent and nasty purgatives of the old days have gone 
out of style now. Epsom salts arc exceedingly bitter and dis- 
agreeable. Tlicy act chiefly by causing a copious flow of fluid 
from tlie tissues into the intestines and large watery evaaja- 
lions result giving the effect of a mild attack of cholera. TIsen 
there is castor oil. with a most sickening flavor. My father was 
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the only person I knew of who used castor oil in a sensible 
manner. ^Vllen I was a boy, he gave me castor oil every Sun- 
day afternoon. I took it and greased the axles of our light 
wagons. It is a most excellent lubricant on inanimate matter. 
I pride myself that never have I given it to a patient. The art 
of the modem pharmacist has made the swallowng of medi- 
cine fairly unobjectionable to the patient. Phenolphthalein is 
served as a rather inferior stick of chocolate. Liquid cascara 
may suggest pmne juice, which I enjoy on my mountain trips. 
This is a far cry from the castor oil or dried pulverized toads 
of the old crude days. 

The use of cathartics and other medicines for their effects 
on the alimentary canal is the most striking demonstration of 
the implicit faith of human beings that they may abuse their 
physiology to their heart’s content if they will then take the 
proper medicine. Some philosopher has noted that man is the 
only animal that enjoys taking medicine. 

Most of our dyspepsia or indigestion (You may take your 
choice: the first is Greek, the second Latin; they mean the 
same.) is simply the irritation due to too much food or drink. 
It is not disease, and medicine only adds insult to injury. Of 
ctfurse, a small proportion of cases is due to actual disease; 
ulcer of the duodenum, and ulcer or cancer of the stomach 
are examples. The first two of Uiese may be helped to an ex- 
tent by medicines. The third always requires surgery, and the 
others at times may require it. 

Penstalsis 

The preceding pages have given you an abbreviated sketch 
of the anatomy and physiology of the alimentary canal and 
told a little bit about what happens to the food as it passes 
through. But how is it that the food moves along on a con- 
veyor belt, as it were, getting more varied and skillhil manipu- 
lations than a Ford car at the River Rouge plant? You must 
have surmised that it does not drop down by the force of grav 
Ity. A giraffe may get his food on the tree tops where gravity 
may take right hold and help him, but in a state of nature it 
is to be presumed that at water holes he gets this fluid at e 
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level of his feet. I will be frank and acknowledge that I have 
not watched this performance by a giraffe, but I did live to 
manhood in what, to most of you, were prehistoric days, and 
I have seen many a horse quench his thirst with his lips three 
feet below his stomach. The great gulps of water caused waves 
in the skin of his neck as they ran uphill, propelled by the 
powerful muscles of his esophagus, or gullet. 

Man may do much the same thing at a mountain brook or 
spring, although, due to lack of practice, not so proficiently 
as the horse. But, as a matter of fact, because of all the twist- 
ings and turnings of the bowels, his food and drink have to 
move uphill almost as much as down. By straight line it is 
three or four feet from mouth to anus, but the food travels some 
thirty feet; at least all that makes the through trip does. 

The force that carries it along comes from two sets of mus- 
cles, the circular and the longitudinal. These smooth involun- 
tary muscles work without any control from their owners and 
in fact during health we are usually unaware of their activities. 
We start the food along by the swallowing muscles in our 
throat and then, when we are advised that it has completed 
its journey and the residue is ready for evacuation, we force it 
out by our abdominal muscles. Like any up-to-date factory, 
everything is automatic in between. 

The action of the muscles of the intestines is known as peri- 
stalsis. Wlien seen, it resembles nothing so much as the squirm- 
ing of a bunch of worms. The circular muscles, as they con- 
tract, form the gut into a series of segments, pushing the con- 
tents back, thus churning and mixing them. The other set of 
muscles, which run in the long direction of the gut, arc called 
longitudinal, and they cause a forward propulsion of the con- 
tents. A rippling appearance Is obtained by the combined 
action of these two sets of muscles, ^Vhen there is some in- 
testinal obstruction in a tbin-wallcd belly, the motion may 
sometimes be seen as it progresses under the surface and is re- 
ferred to as a sN’avc of peristalsis. 

Peristalsis is not ordinarily heard but there can be much 
gurgling and squeaking when there is an unusual amount of 
gas in the intestines. Von have all heard these “Ijorboiygml 
then you have hod intestinal upsets. Some people seem to 
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level of his feet I will be frank and acknowledge that I have 
not watched this performance by a giraffe, but I did live to 
manhood in what, to most of you, were prehistoric days, and 
I have seen many a horse quench his thirst with his lips three 
feet below his stomach. The great gulps of water caused waves 
in the skin of his neck as they ran uphill, propelled by the 
powerful muscles of his esophagus, or gullet. 

Man may do much the same thing at a mountain brook or 
spring, although, due to lack of practice, not so proficiently 
as the horse. But, as a matter of fact, because of all the twist- 
ings and turnings of the bowels, his food and drink have to 
move uphill almost as much as do\vn. By straight line it is 
three or four feet from mouth to anus, but the food travels some 
thirty feet; at least all that makes the through trip does. 

The force that carries it along comes from two sets of mus- 
cles, the circular and the longitudinal. These smooth involun- 
tary muscles work without any control from tlicir owners and 
in fact during health we are usually unaware of their activities. 
We start the food along by the swallowing muscles in our 
throat and then, when we are advised that it has completed 
its journey and the residue is ready for evacuation, we force it 
out by our abdominal muscles. Like any up-to-date factory, 
everything is automatic in between. 

The action of the muscles of the intestines is known os peri- 
stalsis. ^Vllen seen, it resembles nothing so much as the squirm- 
ing of a bunch of worms. The circular muscles, as they con- 
tract, form the gut into a series of segments, pushing the con- 
tents back, thus churning and meting them. The other set of 
muscles, which run in the long direction of the gut, are called 
longitudinal, and they cause a forward propulsion of the con- 
tents. A rippling appearance is obtained by the combined 
action of these two sets of muscles. \Vhen there is some in- 
testinal obstruction in a thin-wallcd belly, the motion may 
sometimes be seen as it progresses under the surface and is re- 
ferred to as a NN'ave of peristalsis. 

Peristalsis is not ordinarily heard but there can be much 
gurgling and squeaking when there is an unusual amount of 
gas in the intestines. You Irave all heard these Ijorboiygmi 
when you have had intestinal upsets. Some people seem to 
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have them almost normally, as witness the once popular lim- 
erick: 

I went \vith the duchess to tea. 

It was just as I knew it would be. 

Her rumblings abdominal 
Were really phenomenal, 

And everyone thought it was me. 

It had been always supposed that the gas was formed in the 
digestive tract by fermentation and putrefaction, but recently 
good evidence has been presented that it is practically all swal- 
lowed air. We are continually swallowing saliva and evidently 
take in much air in this way. Nervousness increases this habit. 
Before the automobile days one occasionally saw a “cribbing” 
horse, who would seize the manger by his front teeth and gulp 
do^vn air. Human beings have this habit although their tech- 
nique is different. Burping or belching is fairly common and 
whereas the burper thinks that he is emptying air from his 
stomach, he is in many, if not most, cases swaDowing great 
gulps and letting a little up. Gas pains are due to the stretch- 
ing of the intestines by gas, probably mostly air. When you 
stretch or pull the intestines, you get pain. They may be cut 
without any physical feeling. 

The Jiver 

I guess that the average person if asked to draw a diagram 
of the digestive system would start confidently at the mouth, 
show a straight tube for the esophagus, a sort of water bottle 
effect for the stomach, and a much twisted set of coils for the 
intestines. All these make little bulk when empty and are only 
part of the picture. A large part of the size and weiglit of the 
digestive system are well to one side of this. 

There are two large glands connected with the alimentary 
canal but lying entirely outside it, although they develop in 
the embryo from the wall of the small intestine. They are the 
liver and the pancreas. Each is in the upper abdomen, closely 
associated witli the stomach; and each discharges, through a 
duct into the duodenum, its contribution to the digestive proc- 
ess. In fact, the two ducts have n common opening, the ampulla 



150 


INTAKE AND OUTGO 


of Vafer. The ancients made anatomy easy for us by their pic- 
turesque names and eponyms. In this case a German named 
Vater described several centuries ago this opening as having 
the shape of a Roman wine jug (ampulla). It must be a rare 
physician who does not remember the ampulla of Vater. 

The liver is a tremendous organ, the biggest in the body, 
weighing three or four pounds. It is difficult to be too eulo- 
gistic of such a great and versatile organ. Its importance is 
indicated by the fact that it has two blood supplies. 

Blood comes to it from the aorta through the hepatic artery. 
It was mentioned earlier that a special blood system collects 
most of our digested food and carries it to the liver by the 
portal vein. Here it mixes freely with the blood from the 
hepatic artery. After the processing in the liver is finished, all 
the blood is then sent through a short vein back to tlic heart. 

We are told that all the blood of the body goes through the 
liver several times in an hour. I know from experience that it 
is just soaked with blood and bleeds copiously whenever it Is 
wounded. As it is connected with the heart by a short vein 
of large diameter, it follows that when a sick heart cannot 
handle the blood Bow there is a backing up of blood into the 
liver which becomes swollen and soggy. We call it then a 
congested liver, 

I could not begin to tell you ail the functions of the liver. 
Here are a fe«’ that are well known. The sugar which when 
burned in the body furnishes most of our energy is somewhat 
changed by digestion and absorbed as dextrose (grape sugar). 
Then it is worked over by the liver into glycogen, or “animal 
starcli,” which apparently is quick burning. Tliis is stored in 
various tissues of the body, but a goodly supply for emergency 
use is kept in the liver. Otlier food substances arc also worked 
over here, and if Ave unfortunately take in some poison the liver 


docs its best to destroy that. It prepares waste products from 
our food so tliat tlie kidney can excrete them. It produces a 
substance necessary for the formtag of red blood cells. You are 
all aware of the miraculous effect of liver extract, or Vitamin 
B on the previously unfortunate victims of pernicious anemia. 

The most endent of tl.e duties of tlie liver is the fonnulion 
of bile This is collected by a sy’stem of ducts or tubes nnd 
^ured' into the duodenum where it is neeessur,. for digest, ou, 
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mostly, if not altogether, for the handling of fats. We are told 
that many animals, feeding only on plants, which certainly 
are not fatty foods, have no bile. 

The gall bladder and related diseases 

The gall bladder, connected by a short side branch to the 
common bile duct, seems to be for emergency storage of bile. 
It holds only an ounce or two of this, and surgeons in thousands, 
if not millions, of cases have shown that it is not essential. 

Among other materials, the bile has in solution various 
salts. The chief of these is cholesterol. Under certain condi- 
tions, such as infection or slowing up of the bile flow, these 
salts may crystallize out and form gall stones. When their 
passage is blocked, severe ‘‘gall stone colic” may result and if 
the bile cannot get through, it is absorbed by the blood with 
resulting jaundice. Not all gall stones, however, produce these 
characteristic symptoms. Autopsies show many unsuspected 
cases. The best known to me is that of Dr. Samuel Johnson. 
Few men have had so many of the best physicians and sur- 
geons of the day in consultation, and yet there is no evidence 
that his one large gall stone was suspected. He did complain 
much of “flatulence” which I gather meant distention of the 
stomach or intestines. We now remove many gall bladders 
for such symptoms. If you are a female, fair, fat, forty, with 
flatulence, you are a good candidate for a cholecystectomy 
(removal of the gall bladder). 

Nowadays the diagnosis of gall stones or of inflammation of 
the gall bladder is easily one of our most accurate procedures. 

A quarter century or more ago a surgeon named Evarts Gra- 
ham, instead of making dexterity with a knife his prime object, 
as army surgeons of those days did, went to work in the chem- 
istry laboratory. He found that a certain compound of iodine, 
when taken into the system, was excreted into the bile, s 
iodine shows by x-ray, it could then be seen whether bile was 
Ailing the gall bladder. Also the presence of gall stones rould 
often be determined. As perfected now it is a simple proce ure, 
a triumph of teamwork between the X-ray specialist and the 
surgeon. 
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The pancreas 

The pancreas lies below and behind the stomach: a long 
narrow thing with its tail on the left side and its head over to 
the right near the liver. It secretes digestive juices which are 
poured out witli the bile into the small intestine. These do a 
major part in preparing our three chief kinds of food, protein, 
carbohydrate, and fat, for absorption into the body. 

But the pancreas leads a double life; no Jekyll and Hyde 
affair, but each existence most praiseworthy. Scattered through 
the great mass of cells which are secreting the digestive fluids 
are thousands of small groups of a different type of cell. These 
are the islands of Langerhans and from them goes directly into 
the blood the now familiar insulin, absolutely necessary for the 
burning of sugar in the body. This will be described more 
fully when the hormones are talked about. With the stomach 
not only aiding in digestion but also furnishing something that 
helps build blood, the liver with many, many functions, and 
the pancreas devoted equally to digesting food and supplying 
insulin to the blood, one finds plenty of evidence in the “pit 
of the stomach” that it is teamplay and rarely individual effort 
that makes the body eflScient. 

Diels and special diets 


Tliis digestive system of ours is elaborate, as well as most 
efficient. It needs to be a complicated mechanism, in order to 
handle the many kinds of food that omnivorous man eats. But 
if is aJso amazingly adaptable, provided it receives the main 
necessary foodstuffs. It is geared to handle proteins, carbo- 


hydrates, and fats; and the varied diets that the more pros- 
perous nations have eaten these last few hundred years have 
increased man’s stature. This is easily demonstrated if one 
looks at the coats of armor worn by the medieval ^va^riors. 

The remarkable adaptability of our digestive apparatus is 
shown by the different kinds of food that certain races flourisli 
on bv necessity. Slefannson notices that the Eskimos, who go 
mlhout oatbohydrates. are hraW-y and have the best teeth 
in the world- so he decides that meat is the ideal food. He 
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ignores the fact that these people have had a million years or 
so to adjust themselves. Other peoples manage to exist with 
practically no meat, they also through many generations having 
become habituated to it. Unless the old fellow fooled us 
again, George Bernard Shaw reached extreme old age on a 
vegetarian diet, but his sarawny frame might perhaps have 
better conformed with Isadora Duncan’s had he enriched his 
diet. 

Wild people lived on diets which to us seem queer, because 
they were forced toj they thrived on them when they could 
get them. Eskimos lived mostly on fish and seals. The Austra- 
lian aborigines ate the queer animals which they had, and also 
moths and caterpillars. Neither race is doing well on our diet 
of white flour and sugar. 

Our prejudices may guide us in our eating habits more than 
the actual value of the food. Not long ago I dined on the 
thickest, tenderest, most succulent rare steak that I had had 
in a long time. I had most kind hosts. The man beside me had 
a plate of beans, peas, carrots, and other, to me, extremely 
uninteresting vegetable viands. It was hard for me to realize 
that he had a nourishing diet. I am sure that he thought my 
steak at least revolting and probably harmful. Yet physically 
und mentally he is a big, virile fellow; and in my optimistic 
moments I think that I am doing well myself. 

Throughout the ages there have been old wives tales that 
t>ertain foods were poisonous, or riiat certain combinations of 
foods were bad. There are a good many vegetables that cannot 
safely be taken into the alimentary canal of man. As far as I 
know there are few kinds of flesh that are poisonous. At a cer- 
tain place on the Pacific Coast the mussels are sometimes 
dangerous because at those times the food which they collect 
fi'Om the water is dangerous. Many people think that a certain 
part of the lobster is poisonous. I have seen these parts rol- 
lected from a number of lobsters and eaten with no resulting 
harm. 

Undoubtedly some people have trouble with certain foods. 

bus a friend got terrific swelling of his mouth and “uoa 
ate nuts, and some babies are in danger when they lirst 
egg, but these troubles are due to what we call a ergics, 
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which will be taken up in a later chapter, and usually they can 
be gradually overcome. 

Our diets are determined in many cases by our prejudices, 
formed with slight basis in fact, and we force our ideas on 
others. Dr. W^ingate Johnson relates a story of the celebrated 
Dr. Janeway who, called in consultation, told the patient, “Eat 
all you want except creamed oysters.” The puzzled general 
practitioner asked the eminent specialist how he realized that 
creamed oysters were contraindicated, and Dr. Janeway re- 
plied, “I ate some myself the week before and they damned 
near killed me.” A somewhat similar case is that of an acquaint- 
ance of mine who, at a shore dinner, ate a few steamed clams 
and drank a great many highballs. The following day he was 
indisposed, but philosophically remarked, "It's my own fault. 

I always knew whiskey and dams did not mix.” 

These are individual attitudes. Custom may lead the popula- 
tion as a whole to take one-sided stands for or against certain 
articles of food. Not long ago a physician friend of mine got 
himself into hot water by saying that milk is an expensive food, 
as most of what one buys is water. Evidently he was just mak- 
ing a mild protest against the exalted position to which milk 
has been elevated by those enthusiasts who feel that one just 
cannot be really "hygienic” unless one drinks great quantities 
of milk. It is of course nourishing; the water, which is its chief 
component as to bulk, is excellent for one, and probably would 
not be drunk in such amounts by most people. But it is not a 
balanced diet and not infrequently is taken in large enough 
amounts to interfere ^vith the taking of other good foods. 

There ate few Mnwcssal rules about food, and yet food fad- 
dists are forever making and applying rules. Also special 
diets have been designed by physicians for special diseased 
conditions. The public does not always understand which is 
rvhich. Certain diets have been so well exploited that they have 
received names. Thus there is the Hay diet and the Rice diet. 

I have had at times a slightly uncomfortable feeling that I was 
not quite sure which referred to the originator and which to 
the chief article of food. Millions of people live on a diet com- 
exclusively of rice. Don’t you try it. unless a 
that your kidneys are in poor shape. A Iiay diet 


posed almost i 
doctor decides 



INTAKE AND OUTGO 155 

does not commit you, like Nebuchadnezzar, to eating grass, but 
there is no good physiological backing for it. It is not of great 
importance for you to know about these diets, for all special 
diets should be fitted to the patient, and not the patient to 
the diet. Any rigorous diet needs medical supervision. 

There is no diet with a name that ought to have a blanket 
endorsement. For many reasons, many modem foods are too 
much refined but what you cannot get in one food you can get 
in another. If you will eat a little of all kinds of food, you will 
get the nourishment and vitamins and minerals which you 
need. It may safely be stated that for those who have not a 
disease a well-balanced diet is the best. 

fs obesity a disease? 

According to Webster, disease is an alteration interrupting 
Or disturbing the body’s vital function; so obesity is a disease. 
Yet from time immemorial it has been treated as a joke to be 
fat. That attitude has changed. Try to take out life insurance 
and see the adverse attitude of those very practical businesses 
towards overweight. If your stomach girth measures more than 
your expanded chest, life insurance will cost you more, if al- 
lowed. The one situation where superfluous fat seems to be a 
decided advantage is in cold water swimming. Seals and 
whales take practical advantage of its great insulating quality. 

A few years ago the New England Journal of Medicine pub- 
lished a symposium on obesity. With us doctors, a symposium 
means a collection of papers on one subject; the Greeks meant 
it a drinking party. In this era of overuse of soft sweet drin s 
^6 Journal chose an excellent title. Dr. David P . Barr, pro- 
fessor of medicine at Cornell Medical School, let himself go 
when he discussed health and obesity. I will give you ^ ex 
^act, hoping that it does not drive you into self-enforced star- 
vation. 

Obesity predisposes to diabetes, increases the tendencj to 
hypertension, favors the development of atherosclerosis an 
contributes to heart failure. It increases the incidence o ga 
stones. It causes shortness of breath on exertion, into erancc 
to heat and excessive sxveating. It leads to maceration, inter- 
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trigo, eczema and furunculosis, It fosters the development of 
postural emphysema, flat feet, hernia and osteoarthritis of the 
hips and knees. 

If there are any words there which you do not understand, just 
take it for granted that they are undesirable bodily conditions. 
Dr. Barr said more, but it is just too tough for pleasant reading. 

The mere carrying about of extra weight puts a decided han- 
dicap on the heart, causing inefficient mechanical functioning. 
It adds a burden to all the other muscles, the circulation, and 
respiration. The strain on ligaments and joints frequently 
results in chronic aches and pains, especially in the lower back 
and arches of the feet. The overweight, flat-footed policeman 
has been a byiivord for years. We do not see so many like him 
now. 


Dr. Elliott P. Joslin, of Boston, long ago noted the relation- 
ship between diabetes and obesity and he has continued to 
stress it. Apparently overweight definitely predisposes to dia- 
betes and when the disease is established, fatness complicates 
it, making the conduct of the case more difficult. One of the 
great dangers of the diabetic is acidosis. It used to be said that 
in the body the fat is burned in the flame of the carbohydrates. 
\VhiIe this is not quite a true statement, yet the great trouble 
of the diabetic is the handling of carbohydrates (that is, sugar 
and starches). Burning the fat alone produces mucli partly 
burned, or oxidized, matenal that may cause diabetic comh, 
die most dreaded of complications. 

Surgeons find their work complicated in fat people. A two- 
or three-inch incision is usually ample for an appendectomy and 
yet in a tremendously fat person a cut over a foot long has been 
known to be necessary. 

Wliy do certain people have a tendency to become fat? Many 
agencies have been blamed, especially popular among the 
afflicted being internal secretions. Barely can this be proved. 
^Vllcn the whole matter is carefully studied, it is found that 


the thoughtful Dr. Samuel Johnson, two centuries ago, gave a 
pithy and correct answer; "Nay. sir, whatever be die quantity 
that a man eats, it is plain that if ho is too fat he has eaten 
more than ho should have done. One man may have a digestion 
that consumes food better than common; bnt it is certain that 
solidity is increased by pulling someUtlng to it. 
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Many fat people say that they have inherited the condition. 
The answer to that is that if mother prides herself on setting 
a good table, if dad eats heartily, if the household attitude 
is that good food in generous quantities is the end and purpose 
of life, then the entire family may become obese, inheritance 
or no inheritance. 

Visual education is being emphasized now, so look about you 
in the drugstores and lunch bars. Recently I found myself at 
noon in a suburb of New York. I was taken for lunch to what 
was obviously a popular place for mothers and children and 
the teen-age group. One could get a rather poor ham sand- 
wich or the ubiquitous hamburger, but the staple foods which 
everybody had were cold sweet drinks and ice cream. These 


are good energy-producing materials and the young need plenty 
of energy, but they also need vitamins, minerals, proteins, and 
roughage, all of which should be supplied by their food; and 
here these things were at a minimum. 

All of you have been exposed to much instruction on obesity. 
Books and articles on the subject have come in floods, all of 
them with an optimistic note, “Do this and become slim. 
Added to this are advertisements showing fat ladies who have 
become sylph-like and pointing out their royal roads to slender- 
ness. Few if any of these procedures are of value. Exercise wU 

not take ofi^ fat, but it will give you a wonderful appetite for 
niore food. The athletes whom you see running with heavy 
sweaters on are taking off weight but it is water, not fat. E:^ 
perimenters claim that the average man would need to clim 
tile Washington Monument forty-eight times or walk sixty-six 
mUes to bum up a pound of fat in the body. Neither do mas- 
sege, vibrators, or straps influence the fat. Tight 
npparel may make the bulges less conspicious, that is all. e 
biller truth is that only diet ^vill reduce your fat. 

^Vhen fat people say, “Oh, doctor, I eat like a bird, one 
physician remarks, “Yes, like a vulture.” This, however, is a 
btUe hard on the fat people. Their appetite is so good, having 
been developed when they were younger and could eat iea\ i > 
^thout getUng fat, Uiat they rcaUy do not realize 
ey consume. However, it is a sad truth that they canno 
eir Weight down by physical medicine and gadgets. 

All tliis docs not mean that we should discourage t e ca 
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of square meals. Active life requires proper nourishment. I 
will wager that Rocky Marciano eats enormous meals, yet I 
imagine that he goes in for thick steaks more than pies and 
pastries. You can be pretty certain that Joe Louis, in the latter 
part of his career when he was blubbery, did not choose his 
type of food carefully. Why, even in Great Britain, in the 
Spartan years of the war and just after, health authorities 
worried about obesity. You must remember that the scarce 
foods were proteins — meat, eggs, and cheese. The medical 
j'ournals emphasized the social as well as the physical disad- 
vantages of overweight, and spoke of young girls bulging with 
puppy fat that was derived from a free and unthinking flow of 
buns, sweets, and other carbohydrate foods. Fortunately, after 
puberty a girls interests change, and her desire to be attractive 
leads automatically to wise eating. 

The result of all this philosophizing about fat would seem to 
lead to the conclusion that it should be a simple matter to 
keep thin. A careful medical look-over of the great majority 
of obese people Hill show that there are no hidden physiologi- 
cal reasons to account for their being that way. Having made 
certain of this, the physician may then start the care of his pa- 
tient with the confidence that the real problem is the control of 
the intake of food. First of all he must use judgment in de- 
ciding whether his patient does need reducing. Not all of us 
need to be the slender type. Youngsters at puberty may reason- 
ably be a little plump. Some middle-age spread may be reason- 
able. After all, the Venus de Milo had more weight on her than 
would now win her the title of Miss America. 

In recent years the psychiatrists have had much to say about 


the problems of weight control. They agree with the rest of us 
that fatness is the result of taking more nourishment than is 
needed, but they are trying to find out what impels one to do 
this. After all, there are few of us who would not prefer to 
have nice shapes if there were no bother or suffering necessary. 

The psychiatrists fell us that much of this overeating is due 
to trouble in the minds of the patients. They arc emotionally 
tense or they are trying to get ass-ay from situations svl.ich seern 
intolerable to tlsem. Some are really mental^ ill or are add.etcd 
to food as others are addieted to opium. One young svoman 
Xe ss-as7 light hair and peaches-and-cream eompics.on 
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made her nice to look at despite her embonpoint, told me that 
she had to cross to tlie other side of the street when she realized 
that she was approaching a candy store. 

One untrained in psychiatry would suppose that a large pro- 
portion of fat people just like the taste of food and enjoy the 
sensation of having their bellies distended, and care little how 
they look and give little thought to the future. One wonders 
if such a bovine existence is a problem for the psychiatrist. 

One sees numerous persons who have themselves decided 
that they could, unaided, bring their weight down and have 
succeeded happily. That is all to the good but those who have 
got the weight down only by making themselves miserable are 
very likely to backslide. A well-trained physician can usually 
handle the case without anguish to the patient and in general 
it is wise to call in his help. He will use some psychiatry, for 
it is recognized now that we are all a little bit queer and in 
treating any of our ills it is necessary to meet the situation. 

It may well be that in psychiatric situations involving obes- 
ity other factors may be much more important than over- 
weight. The cigarette-selling slogan of a few years ago was 
not a good general rule, as the tobacco company soon recog- 
nized and discontinued it. **Reach for a Lucky instead of a 
sweet” was not the proper prescription for lots of nervous girls. 
The rest cure for tuberculosis has to be carried through even 
though some of our friends come back from it looking far more 
pudgy than Psyche at her mirror. The mind plays a large part 
in the formation of duodenal ulcers, but the diet necessary for 
their treatment is a fattening one. 

Rarely do you people who are carrying about too much 
avoirdupois need to go to specialists in mental diseases, but 
contrariwise, those of you with pleasing slenderness should 
view your plump friends with compassion. They may be bear- 
ing burdens on their minds on well as on their backs. 

Ulcers 

Now it is recognized that the nervous system plays a great, 
if not dominant, part in the formation of ulcers. Fortimately, 
that truth was revealed to me long ago. Whenever I had a 
bout of indigestion, for good and sufficient reasons, I would 
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address my stomach thus; ‘T am the caplam of my soul; the 
master of my alimentary canal. I am sending you corned beef 
and cabbage. You will take it and like it.” I attribute to that 
firm attitude, and the fact that I gave up smoking, my freedom 
from peptic ulcers through all these years of stress and worry. 

Nobody knows just why die ulcers develop. Everybody 
blames acid, but the stomachs work cannot be done without 
acid. However, cutting away a large part of tlie stomach from 
where it is known most of the acid comes has given pretty 
satisfactory results. This tremendous operation is usually a 
last resort after medical treatment has been given a good trial 
and has not worked well. 


The nervous system is now recognized as largely involved in 
the ulcer problem. The late Dr. Harvey Cushing stressed the 
association between the brain and peptic ulcers. Nobody, 
though, has so far thought up any brain surgery for their re- 
lief. \Vliat might almost be considered as a step in this direc- 
tion has been taken. The vagus nerve arises in the brain, runs 
through the neck and chest, and goes to the heart and stomach. 
In the modem operation called vagotomy the vagus is cut with 
resulting improvement to the ulcer. The ultimate value of this 
procedure \vill have to be decided after more experience. 

One tiling certain, however, is the effect of the emotions 
upon digestion. Tins has been proved even upon animals. The 
famous Russian scientist, Pavlov, who originated much of our 
knowledge of digestion found Uiat he could make gastric juice 
flow in his dogs by the use of pleasant smells, sounds, etc. Peo- 
ple with permanent openings into their stomachs have been 
watched and changes in tlie lining could actually be seen under 
the influence of emotions such as rage or fear. 


So the feeling is growng that the problem of these ulcers 
is a part of psychosomatic medicine. This is a modem transla- 
tion of the old phrase — the influence of mind over matter. 
Some people are naturally dyspeptic. They love cabbage but 
cabbage does not love them, ^^fflcn they are tired or worried or 
unhappy, it is their stomachs that kick up first. Tliere appears 
to be a type of individual in whom the stomach is tlic chief 
otsan of emotional expression and in whom ulcer is liable to 
o(Lr Wiatever feelings they have way back m their sub- 
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conscious mind” are expressed as a desire to be fed. The stom- 
ach then acts as it does in hunger, pouring out digestive juices. 

Getting control of our emotions, especially when we are not 
aware that we have them, is more than most of us are capable 
of; SO our only recourse is to have the resulting ulcers treated. 





A draw'ing b)' George Cnjikshank. 

Tlie great proportion of ulcers arc to be handled by tlic medical 
men, but after this has been unsuccessful so many remain 
uncontrolled that an enormous sui^ical literature is devoted 
to their treatment. If a duodenal ulcer can by diet and rest 
be kept from recurring, then medical care is satisfactor)'. 

It is always to be remembered that ulcers actually in the 
stomach arc an entirely difTcrcnl breed of cats. A duodenal 
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ulcer is not caused by cancer. But in quite a large number of 
cases an ulcer of the stomach will turn out to be cancerous. 
At the present time the only treatment of cancer of the stom- 
ach is surgical. It is safe to temporize with a duodenal ulcer. 
If a stomach ulcer does not quiddy respond to medical treat- 
ment, the only safe procedure is to have it investigated sur- 
gically. 

The alimentary canal has not been credited with being the 
seat of the emotions, although when we speak of hypochon- 
driacs we are placing their troubles in the “pit of the stomach.” 
Nevertheless this elaborate and most abused part of our anat- 
omy has been shown here to be greatly influenced by our 
minds even though we are often not aware of it. What would 
seem more material and gross than the handling of our food 
supplies? Yet our minds may be dominant even here. 


RESPIRATION 


The air which we breathe, the real, naturally dean air which 
lies upon the earth like a great atmospheric ocean and is not 
polluted to any extent except in the few small areas where 
men congregate in large numbers, consists of about 21 per cent 
oxygen and 78 per cent nitrogen. This latter is inert as far as 
we are concerned in breathing it. We cannot use it. (Its large 
amount is a striking commentary on man’s belief that the earth 
was created especially for him.) Nitrogen has to be taken up 
by plants, where a series of chemical combinations occur before 
animals, including man, can use it in building up the proto- 
plasm of the body. 

The necessity and method of breathing must have been 
noticed very early in the history of man and yet its real sig- 


nificance and the nature and importance of oxygen to man 
were a mystery until the eighteenth century. Then Joseph 
Priestley, the Unitarian minister with great scientific curiosity, 
and practical mys of applying it, isolated oxygen. He did not 
know though, what it was; but soon after him came one of the 
great chemists of all time, the Frenchman, Lavoisier. Tliis man 
showed what the gas really was and named it o,xygcn The con- 
temporaries of these men showed their appreciation by burning 
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Priestley’s house, and cutting off Lavoisier’s head on the guillo- 
tine. The latter’s widow married Benjamin Thompson, Count 
Rumford, one of the greatest of scientists, bom in Wobum, 
Massachusetts. Science and its devotees have ignored interna- 
tional boundaries, as shown by these men — English, French, 
and American. 

Most people think the object of breathing is to furnish oxygen 
to the body. Actually, it is fully as important to get rid of the 
carbon dioxide, carbonic acid gas, which results when waste 
tissues are burnt by the oxygen- That this carbon dioxide is a 
poison is shown when fishes are put into 'soda water.” They die 
even if there is plenty of oxygen in the water. 

We see once again the cleverness of the body. It has to dis- 
pose of this poison, but it uses it first. The chief stimulant to 
respiration is carbon dioxide. Force a man to breathe hard 
and fast till the carbon dioxide of the body is exhausted and 
he may take no breath for a minute or two after. Such an ex- 
periment carried to an extreme may be startling. 

Respiration starts when the child is bom. Naturally he can- 
not breathe when he is entirely submerged in the uterine fluid. 
The chest is unexpanded and the lungs, which completely fill 
it, are empty of air. At the first gasp or cry, the muscles of the 
chest wall expand it, and the diaphragm, the great dome- 
shaped muscle between the chest and abdomen, pulls doNvn. 
As there is no pressure inside the chest cavity, the outside 
air rushes in through the windpipe and fills millions of minute 
spaces in the lungs. At least it partially fills them, and witlun 
a few days practically completes the job. Throughout life the 
lungs are normally not completely filled or emptied with each 
respiration. That is one good reason for occasional deep breath- 
ing such as active exercise brings on. It tends to open up the 
fartlicst portions of the lungs. 

The part of the air which the human body must have in ever 
continuing, prompt supply is the 21 per cent that is oxj-gen. 
Through the ages, however, our apparatus and our physiology 
have been adapted to h-andlc oxj'gcn only in this big dilution. 
You must remember that tlic action of this gas Is that of com- 
bustion, btiming. Therefore, strong oxygen is irritating to the 
tissues; our lungs will not st.'ind It for long and after it Ls al>- 
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sorbed by the blood there is evidence that it may make trouble. 
So we start our breathing with a mixture or dilution of gases, 
and all the way down to the finest divisions of the lungs there 
is a continual stirring and mixing. From the nose do\vn through 
the throat, windpipe and its main subdivisions there is a large 
space, holding air, and even heavy breathing does not remove 



A wall-painting in Pompeii showing Aesculapius (right), the 
Roman god of medicine, and his teacher Chiron the centaur 
(center). 


all this. Hence each breath mixes witli air that has already been 
partly used. Neither are the lungs ever squeexed completely 
free of air. Finally, some of the remoter parts of the lungs usu- 
ally remain collapsed and empty. Hence it has been estimated 
that the usual breathing takes in only one eightli of what can 
be inhaled and cxlialcd with deep breathing. 

At first thought, this might seem a wasteful use of tlie energy 
necessaiy to pump fresh supplies of oxygen to us and an ineffi- 
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sorbed by the blood there is evidence that it may make trouble. 
So we start our breathing with a mixture or dilution of gases, 
and all the way down to the finest divisions of the lungs there 
is a continual stirring and mixing. From the nose down through 
the throat, windpipe and its main subdivisions there is a large 
space, holding air, and even heavy breathing does not remove 
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all this. Hence each breath mixes \vith air that has already been 
partly used. Neither are the lungs ever squeezed completely 
free of air. Finally, some of the remoter parts of the lungs usu- 
ally remain collapsed and empty. Hence it has been estimated 
tliat tlie usual breathing takes in only one eighth of what can 
be inhaled and e.thaled with deep breathing. 

At first thought, this might seem a wasteful use of the energy 
necessary to pump fresh supplies of oitygen to us and an inelH- 
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cient method of utilizing it. But it evidently has its advantages 
or necessity would have evolved a better method in a few 
million years. 

If all the carbon dioxide were emptied at each breath, one 
might surmise that breathing would not be the smooth pro- 
cedure which it ordinarily is. And certainly with this system 
the body does not have to live a hand-to-mouth (that is, im- 
provident) existence as regards oxygen. A person can comfort- 
ably talk, laugh, or do many other things causing a cessation of 
breathing for a while with no discomfort. All my life I have 
enjoyed s\vimming under water and until very recently the 
snorkel has not been in existence. But long ago I learned a 
little trick which made it easy for me to take my time looking 
over the beauties of a sandy or pebbly bottom. Before plung- 
ing, I took a series of deep breaths. This did two things for me: 
it cleared out a lot of carbon dioxide, and at the same time gave 
me an extra supply of oxygen. 

It has taken a long while to describe the course of this air 
from the atmosphere to the innermost recesses of the lungs. 
When it finally arrives, it is in a multitude of little chambers. In 
the wall of each are small blood vessels called capillaries, so fine 
that they barely allow blood corpuscles to squeeze through. 
These corpuscles or red blood wlls are composed mostly of 
hemoglobin, an iron compound which carries oxygon from the 
lungs to the tissues and brings back the carbon dioxide. Just as 
the apparatus which carries the air in and out of the lungs never 
completely empties itself, so the hemoglobin never empties it- 
self of oxygen or carbon dioxide. Tlie body always works along 
at a gait mucli slower than it is capable of going. With extreme 
exertion the muscles sometimes use up oxjgcn many times 
faster than what wc may consider normal. Tlicn the blood is 
ready \vith the necessar>' reserves. 

So far die talk has been about the two main gases handled 
bv the lungs- There arc many others which arc also easily 
transportc<l by the bloo<l. TIjosc which produce anesthesia are 
most conveniently introduced into the Ixxly by this route and 

» also so quickly eliminated that Ihcj' arc as a nile safer llian 
those given in l>q«‘d form. At the opposite extreme is hydrxv 

•ante gas which when inhaled princes almost immediate 
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death. Other materials are excreted by the lungs as your nose 
lias at times told you. 

Thus the lungs form an excretory organ, helping out the 
kidneys and the skin. They can in this way get rid of as much 
as a quart of water a day. Once again we have an example of 
a bodily organ, while performing one function, helps out in 
another. The whole interior surface of the respiratory tract 
has to be kept wet. Over and over you are reminded that all 
the functions of the body are performed only in a fluid medium. 
It has been said that Ae lungs absorb oxygen from the air. 
They do this through the moisture on the inner surface of tlie 
little chambers where the exchange takes place. It is just as 
necessary for the lungs to be kept moist as it is for the gills of 
a fish. 

Arti/iciai respiration 

So far this discussion has concerned itself witli respiration 
which has been going steadily if not merrily on. Unfortun- 
ately, as you all know, it is not uncommon for breathing to be 
interfered with to the point where the breather can no longer 
keep it going himself. Then comes in the question of artificial 
respiration. You have all heard of mechanical devices for 
this purpose used by fire and police departments, but these are 
usually not quickly available, and time is of first importance; 
seconds count 

There is practically no hope of survival if a person has gone 
twelve minutes wthout breathing. But you mtist remember 
It is often, difficult to tell just when a drowning person 
disappeared. Also minutes may seem like hours in such a 
situation. TIjc books on first aid give good instniclions on 
artificial respiration. Inc.xpericnccd persons, however, arc apt 
to be too vigorous and too fast in the maneuvers. The old- 
fashioned rolling on a barrel is a good method, ^^^lcn the 
patient is rolled tou-ards his feel, a s.agging down of the dia- 
phragm results in inspiration; when rolled in the opposite 
direction, the weight then collapses the lungs, giving expira- 
tion. 
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Some respirafory organs have other functions 

Respiration, which next to the heart beat is our outstandingly 
vital function, is accomplished by apparatus most cleverly 
packed away, and accommodated to the surrounding organs, 
and, in fact, for a good portion of its extent not used for this 
sole purpose. Certainly smeUing is done only by the nose, and 
although theoretically tliat is the part through which we 



Cross-section through head and throat to 
show food and air passages and epiglotis. 

(After H. E. Walter, Biology of the Verte- 
brates, p. 303. NeioYork: Macmillan, 1939.) 

breathe, can you imagine any of our strenuous physical exer- 
cise carried on with the mouth closed to the passage of air? 
Our pharynx carries air, food and drink and helps to shape our 
voice. ( I say “helps,” for the contour of the mouth, the move- 
ments of the tongue, and the shape and position of the tee , 
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also, as any music teacher will tell you, distinguish the good 
speaker or singer from the bad.) When we get to its lower 
portion there are two tubes leading on and most cleverly 
separating the air from the food. Tliis is accomplished by a 
trap door at the top of the windpipe, called the epiglottis. A 
standard joke of the Victorian minstrel shows had the inter- 
locutor explaining that the epiglottis moves forNvard and back 
separating the food from tlic drink and Mr. Bones making the 
obvious reply, “It must throw fits when we have bread and 
milk.” 

Actually, the epiglottis docs not move but Nvhen we s^vallow, 
the windpipe rises and fits snugly against it. Watch somebody 
with a prominent Adams apple (that Is, larynx) the next 
time he s^vallows. Physicians lake advantage of this fact when 
they are called on to decide if a tumor of the neck is a part of 
the thjToid gland, which is attached to the larynx, the upper 
part of the wndpipe. The physician places his fingers on the 
tumor; as the patient swallows a sip of water, the thyroid 
rises, and he can sec if the tumor moves will) it. TJjc adjust- 
ment between the windpipe and the epiglottis in brcalliing 
and swallowing is as delicate as a modem "electric eye." 
Othcrvrisc our greediness or hurry would lead us to inhale 
food more often than wc do. 

Tlie laryTix is the upper iwrtion of the trachea, enlarged and 
modified in shape. Tliis is evidently not for convenience in 
breathing but to facilitate the chief method of communication 
with our fellows: that is, speech. A man’s larynx is I)Ot]i 
longer and larger in diameter than a woman's; hence ibc 
deeper male voice. 

The Irachea and bronchi 

From here on down the apparatus is dc\x)ted entirely to 
hreathing- Tlic trachea h.as a long scries of stiff rings of 
cartilage ns do the hig bronchi, going one to eacli lung. T!ies<* 
hold the lumen open all the time. Tlic bronchi continue to 
sulxlividc in the familiar tree pattern, the finest ending c-ach in 
a small hollow cell called an alvcolut. or nlr sac. Tlie inc!u»* 
trioui statistician «ho piles objects to tlie moon or stringf 
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them around the equator has computed the combined inner 
surfaces of the alveoli as equal to a balloon ten feet in dia- 
meter. 

The lungs 

The lungs have one main stem, the \vindpipe. They always 
act as one organ, but there are two lobes of the lung on tlie 



Lower respiratory sj'stcm. Solid line 
shows diaphram lowered to expand 
lungs— hreathinp In. Dottesl line indl* 
cates position of diaphram when nir 
is cxpcllcsL 

Icfl and three on the right. Tlicy are the most accomm(> 
d.tling organs in the body. On lungs that base l>rcn hardmrtl. 
the impressions of the heart, windpipe and oilier organs can 
Ik* seen, showing liow the lungs have made ss’ay for t jrm. 


no INTAKE AND OUTGO 

They also accommodate themselves to human ways, which 
is, of course, their crowning achievement. As we are at the 
bottom of an ocean of air with a pressure of fifteen pounds to 
the square inch, naturally at birth air rushes down through 
the air passages, distending the lungs and chest. From that 
moment on until we die, breathing is automatic, or would be 
if the lungs were not so obliging. Whenever we wsh it, they 
%\ill, for a short period, vary the rate or depth of breathing 
or will even stop completely. 

Since the lungs are attached on either side by just a stem 
or hilus where the main bronchus of that side, the pulmonary 
blood vessels, and nerves enter, it follows that they are freely 
movable. They are completely covered by a smooth moist 
membrane, called the pleura, which also lines the inner walls 
of the chest cavity. Hence they can slide easily up and down 
wth each breath as they expand and contract. 

The lungs are the least solid of the bodily organs, nearly all 
of their space being occupied by the hollow air tubes and the 
myriad alveoli, which are all filled %vith air. If lungs are 
healthy, a piece of them will float in water. Until recent times 
it has not been so easy to study real live, working lungs, for 
wljcn the chest was opened, the atmospheric pressure became 
equal on tlic inside and outside and they collapsed. Modem 
anesthesia technique, however, can now maintain pressure 
W’ithin and keep them inflated to any desired extent. 

Muscles used in breathing 

Inspiration is the active muscular part of breathing, 
the muscles relax, the nntiiml elasticity of the chest wall 
causes it to contract, forcing the air out. Then the muscles of 
the chest wall pull it open again. However, husk-y males use 
mostly the diaphragm and liclly muscles to enlarge the chest 
space. In licavy breathing tlic l>clly muscles actually help to 
push the breath out. Hence we gel the Iwistcrous ‘■l>elly 
latighs.’* Women use tlic chest muscles more and the dia- 
phragm and l)clly less. I suppose that this has something to 
do siith the question of prrgnanc>% ns the enlarged uterus 
u-ouia leave little sp.arc room in the alxlomcn. 
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The nose 

Despite the interesting and highly important jobs which 
the respiratory system docs on the side, its one great func- 
tion is to breathe air and it is very fussy about the quality 
of this air. This may sound queer to you who have so many 
experiences of tlie murky, smelly atmospheres where human 
beings congregate. The raw product handed to this system 
is often pretty bad but it has to take what it can get and 
go to work on it. It usually triumphs over its difficulties. 

The entire extent of the respiratory system is wet. All the 
inside of the nose is lined with mucous membrane which 
normally is very wet. There are also several turbinate bones 
so placed that the air does not rush straight through but 
eddies about, absorbing moisture and warmth, before start- 
ing its journey to the lungs. 

This air conditioning which the body carries on is a com- 
plex problem at best, and in the kind of life most of us live 
now, it requires many difficult adjustments. Most of the year 
outdoor air needs warming but little moistening. Then we 
step into our houses with atmospheres like kilns and imme- 
diately little warming, but great moistening, is necessary. 
The nose does a wonderful job of adjusting, but we are 
forcing on it just more than it can take. Then we hobnob 
closely with someone who has a cold in the head and we 
soon have one of our own to share with others. You can 
see for yourself that the stopped-up nose cannot do a good 
job of humidifying then. Many neurotic people refer their 
nervousness to their noses, and take nose drops or inhalants 
which give them pleasant feelings but usually leave some 
edema, that is, watery swelling of the tissues. The modem 
nose is often as much a nuisance as a convenience. 

The air which is taken in through the nose not only has 
to be wanned and moistened, it also has to be cleaned. Under 
especially dirty conditions 1 have no doubt that you have 
demonstrated this latter when cleaning your nose or throat. 
But certainly in any city life dirt is continually coming in 
even if you do not notice it. From the nose, all along the 
respiratory system, down to the smaller bronchi, the tubes 
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are lined with small hairs. These hairs wave so that they 
push the dirt towards the mouth where it may be spat out 
or swallowed. Modem life is just too dirty, Iiowever, for these 
hairs to cope with it, and plenty of dust gets well down into 
the lungs. In fact, most dirt does not do a great deal of 
harm and some remains in the lungs during life. 

Recently when reading a world-famous medical magazine 
I saw an editorial headed by the word aerosol. I must admit 
that I had always supposed this to be the copyrighted name 
of a preparation for killing mosquitoes and other insects. 
Actually it is a good dictionary word, meaning a suspension 
of particles in air or gas. We are told that it has been so 
prevalent in Los Angeles that the special name of smog was 
invented for it. Some years ago a number of deaths occurred 
in the Meuse Valley in Europe because of a heavy concen- 
tration of poisonous material in tlic atmosphere; and a few 
years later the same thing occurred in Donora, Pennsylvania. 
The London 'particular” has been notorious for a century at 
least, and lately accurate records have shouTi that it has 
caused much sickmess and death. 

The worst conditions develop in this way: small particles 
of soot are suspended in the fog, and moisture condenses on 
them Just as it docs on your porch floor. This in itself is bad, 
for it keeps the smoke from dissipating. It is being showm 
more and more clearly that smoke is not good for the health 
and so large cities arc taking steps to eliminate it. Yet on clear 
dr>' days smoke may be blown away fairly quickly. Cities 
along tlie sea coasts of Uie United Slates where fog is common 
should be especially concerned about the problem. 

Smoke docs not consist only of solid particles. Tl>crc arc 
always gases mixed in, and many gases from Industrial plants 
arc poisonous even in sm;d! amounts. Tliej' dissolve in the 
droplets of fog tinlil they arc in tremendous concentration. 
One gas commonly found In smoke is said to be In thousands 
of times greater strength in droplets of water than in the air. 

U we breathe in gas, we may blow it out in tlie next breath 
or two. But the droplets arc rel.iined. If they’ arc hrge, the 
nose may stop them and possibly great irritation results. If 
they arc small, the)’ may continue dossm and lodge In the 
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finest branches of the bronchi in the lungs. Rarely will con- 
ditions be such that many deaths will result, as in the Meuse 
and Donora, but these irritations may seriously affect per- 
sons already suffering from asthma, bronchitis, or tubercu- 
losis. What can be done about this? Nothing much except to 
give encouragement and help to your Air Pollution Engineer. 

The nosebleed. One thing that makes the nose fre- 
quently a nuisance is the familiar nosebleed. Who of you 
has not had at some time or other a nosebleed? And who of 
you has not had a favorite way of stopping it? As many 
small boys know from experience, and others will learn soon, 
bleeding from the nose, as a rule, ceases spontaneously. 
This is the way an article from the Mayo Clinic started. Yet 
grownups are pretty apt to try to treat it and often in doing 
so prolong the bleeding. Simple means like putting a piece 
of ice on the nape of the neck are the best for a starter. This 
does no harm. 

I well remember the case of a college boy with a 
nosebleed, which was treated by repeated washings. When, 
in desperation, I was finally sent for, the bathroom looked 
like a slaughterhouse. There was probably a cupful of blood 
and a bucket of water on the floor. This combination cannot 
be differentiated by the eye from pure blood. My treatment 
was to have him hold a towel to his nose for a few moments. 
He is now a grandfather and has had no more noseb ee s. 

The most common cause of nosebleeds is picking the nose. 

I think that bleeding from this cause is almost never serious. 
Perforations through the septum, separating the two si es, 
and rarely a tumor inside the nose, may be more troublesome. 
About 10 per cent of the severe cases of nosebleeds are due 
to hereditary hemorrhagic teleangiectasia. This tern e 
sounding name means simply that certain families 
to have knots of blood vessels on the surface where any i 


damage produces severe bleeding. 

The blood supply to the nose is a rich one. cm see, 
was originally designed to be outdoors a gow ea an 
was necessary to warm the cold air before it wen 
lungs. The nose is lined with mucous mem ^ .v 

thin and most of it is up against unyielding bone. 
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blood vessels are easily injured. Scar tissue is tliin here after 
repeated injuries, and so hemorrhages keep recurring. 

Recurring bleeding from spots such as we have described 
is often stopped permanently by cauterizing the area, thus 
destroying the blood vessels locally. The usual emergency 
treatment for bleeding which is really causing the loss of 
a dangerous amount of blood is to pack the nose ^vith gauze. 
Tliis is a skillful job, for merely stuffing the front of the 
nostrils wiW probably not slop the flow but will divert it into 
the throat. Fortunately elaborate procedures are rarely nec- 
essary. Nine hundred and ninety-nine cases out of a tliou- 
sand \vill soon stop if you will press on your nostrils and wait. 

The ''common cold" 

Far and away the greatest source of trouble to the respira- 
tory tract is the "common cold." 1 do not know when or how 
this name originated for certainly people have colds in hot 
weather. However, wc can dale it back as far as Shakespeare, 
one of whose characters, sharing my feelings, says, "I have a 
whoreson cold.” 

Si. Kilda is off the west coast of Scotland, the outermost of 
all the islands. It Is such an exposed, rough place that for 
centuries strangers could hand there during only tlic three 
summer months, and a few years ago the government moved 
all the inhabitants to tlic mainland. 

In 1G9S a man named Martin managed to get there and 
wTolc an account of his visit. He made t\N '0 observations on 
tlic Iicaltli of tlic natives. “TIic)’ generally have good voices and 
sound lungs; to this the Solan-goose egg supped raw doth not 
a little conlniiute; they arc seldom troubled with n cough, ex- 
cept at the steward's landing. ... I told them plainly that I 
thought all this notion of infection was but a mere f.anc)'. . . . H 
rcrnaiLnhle that after this infective cough was over, wx* 
strangers and the inhabitants of St. Kilda, making up the num- 
l>cr of nliout two hundrctl and fifty, though we had frequently 
asscmhle^l upon the occasion of divine service, yet neither 
\-oung or old among us did so much as once cougli more.” 

^ Sixty txld years later the Reverend Mr. Nfacauley visited 
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there. "When I landed all the inhabitants enjoyed perfect 
health. . . . On the third day after I landed, some of the in- 
habitants discovered evident symptoms of a severe cold, such 
as hoarseness, coughing, discharging of phlegm, etc., and in 
eight days they were all infected.” 

Now this was a good two centuries ago when people were a 
great deal more ignorant than you are now. These people did 
not have any overshoes or rubbers or central heating and they 
lived in poor draughty houses in one of the worst climates 
imaginable. Solan-geese feed entirely upon fish and you can 
imagine what their eggs tasted like. No wonder, with their be- 
lief in nauseous medicines, they thought it was the vile-tasting 
Solan-geese eggs that kept them from the common cold, at 
least until the proprietor’s steward arrived from the mainland 
in the summer. People in those days did not know that there 
were such things as bacteria and viruses. 

Since those days many cases similar to that of St. Kilda have 
been studied. Longyear City is a coal mining town on Spitz- 
bergen, way up in the Arctic Circle, which is isolated for all 
except a few months of the year. Though exposed to a rigorous 
climate the inhabitants are free from colds, but, “after the ar- 
rival of the first boat ... an epidemic of colds followed with ex- 
plosive onset.” 

Economically the common cold is no mean problem, as is 
recognized by such eminently practical organizations as the 
great insurance companies. The Metropolitan Life Insurance 
Company has been considering this problem and their conclu- 
sion is that colds cost the country one billion dollars a year. 
They didn’t j'ust guess at this figure. They studied the reports 
of reliable investigators who had collected data from groups 
of students, wage earners, etc., who could be carefully studied. 
They found that the average person had at least two colds a 
year. I think many of you will be surprised that tlie figure isn t 
larger. In the whole United Slates of America this foots up 
to three hundred million cases, and as the trouble usually lasts 
five days you can see there is an awful lot of time lost when 
jobs are not being done efBciently. Absenteeism from this 
cause is enormous, having been figured at sixty million days a 
year. 
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Now according to my ideas there are no drugs in the world 
that are any good for treating colds, as far as curing or shorten- 
ing the disease are concerned. However, most of you do not 
believe this. You listen credulously to what is told you over the 
radio, and it is said that you spend about four hundred million 
dollars for a year’s treatment. The enormous figures given for 
the country's bill do not include the cost to the employers. 

The Britishers, who go doggedly at tilings, have been con- 
ducting a tremendous research on a windswept hilltop just 
outside Salisbury in southern England. This may sound foolish 
to you who know how you catch your colds and have learned 
from advertising campaigns how to cure them, but, although 
almost everyone has his own foolproof technique for prevent- 
ing or curing colds, yet colds are as numerous and as trouble- 
some as ever. The Salisbury investigators have experimented 
with over fifteen hundred volunteers. They pay the travefing 
expenses, give free board and lodging and a little pocket 
money. In this way they get an intelligent, cooperative group, 
mostly university students. Tlic last I kmew, the project hod 
been going on for several years, and the experimenters still 
believed that colds are caused by a virus or viruses. 

Tlicsc human guinea pigs arc carefully isolated for four daj'S 
to make sure they arc not developing colds, which usually occur 
in from two to three days after exposure. Then they have 
matcri.'il placed in their noses. Tins may be simple broth, egg 
white, or what have you. In no case docs the patient or ol>- 
seiA’cr kmow what has l>ccn used. Then many careful ohscr\'a- 
tions are made. About 60 per cent of those who actually get in- 
fected materia! respond Milh colds. 

Tlic British scientists think that catching a cold in re.al life 
depends on receiving quite a small dose of virus at a time when 
one's defenses arc momentarily ofi ginird. If this were not so, 
wo would chop be having colds, for one of their experiments 
was putting fluorescein in the nose of a p.a!ienl with 
(dictionary name for a common cold). Tlje most minute 
amount of this can l>e sceu under ultraviolet light and thc>' 
found it c\erysvhcTC the patient had l)een; on hands, face, all 
o\Tf the room, even on the (ootl. Now- v,'ont you. please, wlum 
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you have a cold, stay at home, and not spread your contamina- 
tion all over town. 

One experiment tried at Salisbury was to chill the subjects 
thoroughly. The latter were soaked in hot baths and then 
stood about undried in a cold passage as long as they could 
stand it. In addition the poor unfortunates wore wet socks for 
some hours. Chilling alone produced no colds. I knew it 
wouldn’t. I have tried the same experiment on myself thou- 
sands of times. 

However, chilling plus the virus produced more colds than 
the virus alone in people kept warm and comfortable. That is 
what was found at first, and this agrees with the preconceived 
ideas of everybody. The bane of investigators is preconceived 
ideas. These people avoided them and as they said, “We were 
foolish enough to repeat the experiment.” This time, those 
with the virus alone had twice as many colds as those with the 
virus plus chilling. There is no good evidence that chilling is 
the wicked thing that you all think it is. 

I realize that there is little in the above that is really be- 
lieved by run-of-the-mill people, including most of my doctor 
friends. But this is the first experiment, carried out on a large 
scale of such a careful nature, that I know of. To my mind it 
shows that the only factor of importance is infection. Eliminate 
that and “colds” will not amount to much. 

One thing that is particularly disturbing to people with colds 
is the extra secretion of “mucus.” This is a well-known word. 

I think you all use it glibly and you mean by it a very disagree- 
able substance. However, in discussing the digestive system. 

I mentioned that there is a secretion of mucus all along its 
extent, and at the upper portion the digestive tract and the 
respiratory tract are one and the same. This mucus, put there 
to lubricate and protect, naturally responds to emergency calls, 
and colds undoubtedly furnish most of these emergencies. 
Then we get an over-secretion of mucus. The body can’t al- 
ways regulate furnishing just enough and not too much. The 
mucus secretion that goes with a cold is a nuisance, but you 
have got to be philosophical about it. The body's intention is 
a right one. 
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Cough 

The upper respiratory system attempts to get out of our lungs 
the material that ought to come out. Unfortunately it does not 
always do a complete job. Then our great ally is a cough. 
Much as we dislike a cough, it is not wished upon us for our 
sins. It is intended for our protection. We accomplish it by 
taking a breath, closing off the top of the windpipe with our 
muscles and then squeezing hard with our chest muscles and 
belly. As the top of the windpipe opens suddenly, the air 
rushes out with an explosion and may carry the offending 
matter with it. 

Cough can be voluntary or involuntary; that is, we can cough 
when we wish and we often cough because we cannot help it. 
^fost coughs are somewhere in between this. But any cough 
tliat persists should be investigated because it is frequently a 
symptom of serious trouble. 

The careful physician can find signs from head to feet which 
might give insight into the cause of the cough. Some of them 
might surprise you. A physician friend of mine told of four 
cases of chronic cough with which he had had experience, all 
caused by hairs in the car canal, pressing on the eardrum. 
Tills may not at first hand sound reasonable to you but you 
must know that the heart, lungs, and stomach arc controlled 
largely by the tenth cranial, or vagus, nerve. Branches of this 
ncr^•c also go to the laiyTix and eardrum. So if you have trouble 
in your car or your vocal cords or have an irritated stomach, 
any one of these may set }'ou coughing. 

It is the irritation of the ncr\’c endings by any of these things 
that results in coughing, and unfortunately men and women find 
many things in modem life to irritate them, even though they 
cannot cough them up. Prob.ably the cigarette cough leads all 
tlie others for It goes on continually, while all of us have some 
respite from the common cold, in whicli the droppings from 
llic back of the nose arc a nuisance. All radio listeners are 
avs'arc of the outbursts of coughing which come wlicn there is 
a pause in a symphony concert, for much coughing Is fust due 
to nersousness. So buy your cougli medicines if you must, but. 
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if the cough persists, you will be smart to try to find out what it 
is all about. 

Whooping cough 

Grown up as you are, you may even have whooping cough. 
This is one of the diseases which, like shingles, is often referred 
to in a joking way and yet actually is very far from a joke. It is 
in most cases a childhood disease for it is so contagious that few 
children escape it. The Bordet-Gengou bacillus, named after 
the scientists who identified it, has been definitely incriminated. 
The scientific name for the disease is pertussis, which after all 
is just Latin for a bad cough. 

Newborn babies seem to have immunity against a good many 
infections, but not to whooping cough. It is most common be- 
tween four and eight years of age. Because in its early stages 
it appears like any cough, and thanks to the prevalence of head 
colds, laryngitis, and bronchitis, nearly everybody has a cough 
in the spring and early summer, the disease is not recognized 
until it has been passed freely around. Hence epidemics. 

When the infection is well developed there is a sticky, thick 
secretion in the windpipe and its branches in the lungs. This 
irritates and tickles so that children go into paroxysms of 
severe coughing so steadily that they cannot get their breath. 
Finally when they are blue in the face with choking, they draw 
in a deep breath with such force that it causes the characteris- 
tic sound of the whoop. Frequently this will loosen a great deal 
of the secretion, which while being coughed up often results in 
gagging and vomiting. There may be a few weeks of these pro- 
cedures. The vomiting and accompanying starvation may 
cause the loss of a lot of the fluids and salts of the body, wit 
a condition which physicians call alkalosis but which the pu 
lie, aided by patent medicine advertisements, are much more 
apt to call acidosis. 

The younger the patient, the more serious the disease. 
Broncho-pneumonia is often associated wtli it and is t le 
gravest danger. Therefore pediatricians give whooping cougi 
vaccine as a preventative very early in life. Certainly o no 
expose untreated yoimgsters to the disease if it can be c pcU. 
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Pneumonia 

Pneumonia is the accepted name for pneumonitis, or inflam- 
mation of the lungs. Every textbook article starts by telling 
us that Hippocrates was familiar %vith it. Yet from his day 
until the last decade or so little was added to our knowledge of 
it except a lot of technical details 'of interest only to trained 
students of disease. As a matter of fact, I have just read the 
latest, highly esteemed textbook of medicine and also Sir Wil- 
liam Osiers Practice of Medicine, written a half century ago; 
that is, I have read their articles on pneumonia. In my estima- 
tion Osier had far the better story except that he was just too 
early for X-ray examinations, and as for treatment, lie could say 
only this; “Pneumonia is a self-limited disease which can 
neither be aborted nor cut short by any known means at our 
command." 

John Bunyan, in his Pilgrim*s Progress, spoke of consumption 
as "Captain of the Men of Death," and over two centuries later 
Osier decided tliat pneumonia then merited tJie name. It was a 
little difficult to say just how important it was as a fatal scourge, 
for many a long drawn-out chronic disease was finally merci- 
fully ended by an acute attack of pneumonia, when the patient 
had become too weak to aerate the Jungs and keep them 
healthy. For this reason Osier called it ‘The Friend of the 
Aged." 

It is agreed that pneumonia is caused by infective organisms, 
of whicli the most common is the pneumococcus, but numerous 
others arc found guilty at times and some of them arc especially 
%ncked. In the great, wdespread influenza epidemic to\N’ards 
the end of World War I, people were dying like flies, often it 
would seem, of streptococcus pneumonia. Nowadays wc hear 
much of a particularly mbcrablc vims pneumonia. 

Tlic pneumococcus is not a scarce organism; it can Ik* found 
in many places in the body, especially in ibc nose and throat 
secretions, but it does not at all follow tljat the i%ilJcnt is sick- 
It would seem lh.al the germ lurks nlxiut, and wlirn it finds 
conditions just to its liking. U seizes the victim. Neither docs 
it follow that the patient has to }>c weak, puny, or ailing to 
succumb. Husky >‘Oung athletes, apparently in t!ie pink of 
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condition, may be struck do\vn. Cold has always been regarded 
^ a cause but Montreal is a very cold city in winter and Osier 
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be admitted to our big hospital in a night. I wore all the 
clothes that I could pile on me and felt congealed. Yet tlic 
wounded boys were not very warmly clad, particularly the 
Scotch with their bare thighs, and they had been exposed to 
cold and wet for long, long periods. If cold and exposure were 
great factors in pneumonia, there should have been epidemics 
then, but there were none. 

There was one aspect of the pneumonia of the old days that 
was a great source of elation to the physician and family and 
yet it was also at times a frustration to the former. Tliis was 
the spectacular “crisis.*’ Many diseases, typhoid for instance, 
gel well very slowly and gradually. Not so with the characteris- 
tic recovery of pneumonia. The patient might appear desper- 
ately sick, with high fever and prostration. Then, usually in five 
to hvelve hours, but often in an hour, the fever would drop 
many degrees, the respiration return aimost to normal, the 
pulse would slow, and the patient would pass from a stale of 
extreme ha7.ard and distress to one of safety and comfort. 
There was a belief among physicians that these crises occurred 
on the odd days, as the third, fifth, or scvcnlli. 

Now why should there have been any fmstration about such 
a delightful phenomenon? TIic best physicians have alwnys 
been char>’ about using the word “cure." As they knew that 
there >\'as no good treatment for pneumonia, they relied only 
on good care. My friend. Dr. Frank Fulton, as lie was making 
morning rounds with the intern, was shown a man, c.xcecdingly 
sick \Wth pneumonia. He studied him carefully and then re- 
signedly remarked, “Well, the Ircst thing we can do for him is 
to put him to Ik?< 1 svjth a good nurse.** Ihit in the minds of many 
people there is always a cure. Tl»c question is where to find it* 
A f.amily m.ay Ik? told l»y a kind neiglilior of a simikir caw 
miractdously ctirctl by a cultist. Tl>e family, in despemtinn, 
might then dismiss the doctor and call in the wonder u'orVer. 
If the crisis occiincd a day or so later, could llial family cser 
Ik* convincc<l that the sick man did not owe his life to tlielf 
wisdom in switching? Tl»e)' could not. 

All that, however, is ond<'nt mcthcnl histor)'. The solta 
drugs canje along in the IWOs and made hfe har<l for a h>t of 
pathogenic bacteria. That I* wlwl we call those which ntlacl 
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our health. (The others, most of which are trying to help us, 
are called saprophytic. ) Then came Armageddon, just before 
the Second World War, and penicillin has made pneumonia a 
weak warrior. Do not think, though, that it is completely out 
of the picture. The forces of evil never give up the battle and 
organisms other than the pneumococcus are still bitterly attack- 
ing the lungs. 

The examination of the lungs. The art of examining the 
lungs has been used as long as there has been any real medicine 
and in recent years it has come pretty close to being a science. 
Until the last half century or so the only good methods that 
we had were percussion and auscultation. These are perfectly 
good Webster’s dictionary words, meaning striking and listen- 
ing. Like the players of pianos, drums, and cymbals, we strike 
to produce a sound. Like persons striking partially filled barrels 
or carpenters pounding on plaster walls to locate concealed 
beams, we judge from the pitcli produced whether we are 
striking over air or fluid or solid material. In pleurisy there 
may be fluid in the chest cavity. With pneumonia the affected 
part of the lung may become solid as liver, so we speak of the 
condition as hepatization, 

The stethoscope. We share percussion witli tlie symphony 
orchestras. The word auscultab'on we have almost ent'rely 
ursurped, thanks to the brilliancy of a most poetically named 
member of our profession. Many a person with a humdrum 
name has wished for a more picturesque one and not a few 
have helped themselves to better. A century and a half ago a 
French family bestowed upon their fortunate son llie exquisite 
title of Ren6-Th6ophiIe-Hyacinlhe-Laennec. So far as I know 
he was never, despite this, a poet, but he was a great helper 
in the science of medicine. Several important diseased con- 
ditions were first described by liim. but his great contribution 
was a new method of determining the faint sounds produced 
within the chest. He invented llic stctlioscope. 

a cartoonist wshes to picture a physician, he equips 
him witli either a head mirror or a stethoscope. As a matter of 
fact, the former is pretty awksvard for us who arc not nose anc 
throat specialists. But we all use stclhcscopes. Tlic princip c is 
simple. Hearing is the effect produced on the oar by air ss-ases 
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from a vibrating object. It has long been realized that these 
waves can be directed or steered. For instance, in St. Paul’s 
Cathedral in London, one can whisper gently against the in- 
side wall of the dome and the sound will be heard by a person 
holding the ear to the opposite wall a long distance away. 

"While Laermec was out walking one day, he saw some chil- 
dren playing about a long pipe lying upon the ground. The 
child at one end would whisper gently and the one at the other 
end could hear clearly. It occurred to Laennec diat the scheme 
might work in listening to chests so he went home, rolled a 
piece of paper into a cylinder, one end of which he placed 
against his patient’s chest. It worked. He then made a hollow 
wooden tube. Now we have elaborate instruments with well- 
fitting ear pieces, flexible rubber tubing, and a bell or vibrating 
disk at the other end. 

This is still a valuable machine despite the jokes that doctors 
make about it and their fellow medical men who use it. The 
Mayo brothers used to say that their doctors carried stomach 
tubes hung around their necks instead of stethoscopes. I have 
been told that Dr. Merrill C. Sosman, of the Peter Bent Brig- 
ham Hospital In Boston, who knows that his X-ray will show 
some fine changes in the lungs that cannot be located by a 
stethoscope, has a framed stethoscope, on the wall of his 
office, labeled: “Obsolete instrument formerly much used by 
internists.” But the internist cannot carry an X-ray machine 
hanging about his neck. He can quickly learn a lot with Rene 
Hyacinthe’s handy little gadget. Later he may supplement 
this with the X-ray. 

Some of you may remember using crystal radio sets. To my 
mind, what you did hear over them had a clearer, more perfect 
note than what you often hear over expensive modem ma- 
chines. Old-time medical practitioners thus compared the 
naked ear and the stethoscope. In our town, about the time 
when I commenced practice, there ^vas a highly esteemed, 
elderly physician who when the stethoscope sounds did not 
quite satisfy him, would put his ear directly on the patients 
chest. One evening, after an unusually tiring day, he got an 
emergency call. Reluctantly he look liis bag and trudged oil, 
as he knew that his horse w-as also tired. The patient n-as a 
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delicate young lady with a cough. With his stethoscope he 
listened long and carefully to her chest, but could not satisfy 
himself as to what he heard. Telling the maiden of the oc- 
casional advantage of listening with the naked ear, he aban- 
doned his scope, placed his head upon her breast and again 
listened long and carefully. The patient finally became more 
and more restless, until, glancing down she saw that the old 
gentleman was sound asleep. So, put your calls in early, if you 
can. Don’t overwork a willing horse — or a willing doctor. 

The X-ray. The stethoscope is still the constant companion 
of the internist, but we have other methods that undoubtedly 
go beyond it. I think that every medical man will agree that 
the chief of these is the X-ray. I trust that all of you know that 
it does not "take pictures” but throws shadows on a plate or 
film. Substances vary in the amount of shadow they cast. The 
rays go unimpeded through air. The heavy heart muscle 
throws a deep shadow, and a lead slug in the lungs would let 
no rays through. There are all gradations, and the skill of the 
roentgenologist now seems marvelous to us whose accomplish* 
ments are more highly developed along other lines. Not only 
are the shadows of the tissues studied by X-rays but contrast 
media” are also used. These are substances which show heavy 
shadows when they are introduced into the body. They are 
probably more familiar to you when used to outline the stom- 
ach, intestines, gall bladder, kidneys, and even the blood vessek. 
They are introduced into the lungs by spraying them down the 
'vindpipe and they are then breathed into the deep recesses. 

If the bronchi are misshapen, plugged or end in large dilations, 
the outlines \vill be shown on the X-ray films. After giving a 
tliese commendations to X-rays, I feel it only fair to say t at 
an X-ray friend today told me that the man Nvith llie slel lO- 
scopc and the percussing finger can study certain things ellcr 
than he and his X-ray machine. . 

The Bronchoscope. But, if X-ray, like a shadow, proves ^ le 
substance true, there are many who want to see the t iing 
itself before they are convinced. Tliis is now frequent > ac- 
^mplished, cv’en in the recently inaccessible middle o ic 
lungs. An instrument that is fearful to contemplate by one 
"’ho is a candidate for its use, the bronclioscopc, is. in c e 
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hands, great for investigation as well as treatment. It is a rigid 
metal tube, about a foot long and large enough in caliber to 
hold a light and instruments with which the operator may per- 
form innumerable cuttings and manipulating. Of necessity 
this tube must be straight If you will study the anatomy of 
the head, neck, and chest of one of your acquaintances, I think 
you will be convinced that there is no straight line through the 
respiratory canal for this tube. But there is. The head has to 
be bent back more than one normally cares to hold it but once 
one resigns oneself to a physician’s bothersome ways his ac- 
complishments may be surprising. 

I imagine that the bronochoscope was developed originally 
for removing from the windpipe and large bronchi the pea- 
nuts, safety pins, and divers other things which children in- 
hale. The removal of misplaced objects is no longer, however, 
the chief work of a bronchoscopist His main concern is with 
the investigation and treatment of diseases of the lungs and 
bronchi. Lung abscesses can be helpfully studied. Tumors 
of the lungs are now recognized as common and the majority 
are connected with the bronchi; they can be studied by direct 
vision, a piece removed for examination, or sometimes a whole 
tumor can be thus removed. 

Tuberculosis of the lung is today treated, in many cases, by 
collapsing the lung in one of several ways. Before this is done,^ 
an examination is made with the bronchoscope to be sime that 
a bronchus is not blocked, which would interfere with its 
collapse. 

Tuberculosis 

The decline in incidence of tuberculosis in the United States 
has been tremendous since about 1900. The death rate was 
five times as great then as it is fifty years later. \Vlien I was 
an intern, the children’s ward was pretty well filled with the 
victims of bone tuberculosis. Nowadays I think that it is 
mostly confined to the lungs. There is reason to believe that the 
incidence is still decreasing, but it is far from disappearing. 
Ignorance and poverty are always contributing factors; early 
diagnosis and improved treatment undoubtedly are helping us. 
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There is only one way by which it is spread and that is by 
contact. If you do not go near tuberculosis, you will not get it, 
no matter what your way of life is. But it is one thing to tell 
you to stay away from it and another to accomplish this. State- 
ments as to the amount of it around are truly startling at first. 
It is said authoritatively that about 50 per cent of the popula- 
tion of the United States have been infected with the tubercle 
bacillus. But there is a bright ray of light shining through this 
gloom. Even if we belong to the infected 50 per cent we 
probably have a considerable degree of immunity. We have 
our tubercle bacilli encased in calcium as a hen’s egg is encased 
in the calcium shell. 

When primitive people like the Eskimos or South Sea Island- 
ers were attacked by tuberculosis or syphilis or even measles 
they died like flies. Although we do not thrive on some of 
these diseases, nevertheless we stand them fairly well. The 
theory is that many of our distant ancestors had these diseases 
and those who survived to become our more immediate an- 
cestors gradually accumulated considerable immunity to them. 
So We do not just give up the ghost when we get tuberculosis. 
If it lands in our lungs, we may develop a small patch of pneu- 
monia and perhaps kill off the bacilli. Failing this, our blood 
cells gather round and form tough tissue and then a condition 
known as caseation occurs, so-called because it resembles 
cheese formed from casein. Later on the firm calcium case 
mentioned above occurs. The modem scheme of X-raying a 
most everybody in the community shows that a large propor- 
tion of us have gone through this program and are doing weU. 
The intensive campaign waged against tuberculosis for a a 
century or so has accomplished a great deal. 

bung cancer and cigarette smoking 

No discussion of respiration would be complete without con 
sidering the relationship of lung cancer and cigarette smoking. 
This modem world is a world of marvels. It is not a great 
exaggeraUon to class among these marvels the increase m 
cigarette smoking in the last half century or so. 

It is surprising that cigarettes have the widespread popu 
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larity which they do. In themselves they are distasteful to a 
non-smoker. The habit must be acquired. A natural repug- 
nance to the aroma and the initial vertiginous and nauseating 
effects have to be overcome. In spite of tliis, each new genera- 
tion cannot wait to sneak a smoke behind the bam, under 
stairs, or in the privy. 

Cigarette smoking was certainly in poor repute in the I890’s, 
A real “he-man” smoked a pipe, or a cigar, or chewed tobacco. 
One could not imagine a truck driver with a cigarette dangling 
from his lips. To tlie pubh'e at large, a typical male cigarette 
smoker was an effeminate type of fellow. As for the women, 
few of them smoked unless they were of a low social grade or 
were wicked. There is no need to tell you of the present 
picture. 

None of the great industries realized more quickly or thor- 
oughly the absolutely irresistible power of advertising and pub- 
licity than did the tobacco manufacturers. They had increased 
cigarette smoking very materially before the First World War, 
when there was a tremendous upsurge. It was almost as im- 
portant to get cigarettes to the AEF as it was to get ammuni- 
tion, and from then on the flood has been, until recently, un- 
controllable. 

Then something dire happened — we are speaking now from 
the point of view of the cigarette industry. Anesthesia and sxu- 
gical techniques developed so that the interior of the chest be- 
gan to be examined more and more, and with the cooperation 
of the pathologists it was soon realized tliat cancer of the 
lung, instead of being a rare condition, is a common one. 
Natmally, this situation was inquired into. As everybody knew, 
cigarette smoking and coughing were associated, and it was not 
long before lung conditions and smoking were examined 
statistically. Dr. Evarts A. Graham, of St. Louis, who was a 
pioneer in surgery of lung cancer, was soon impressed by 
the relationship, and early issued a report that there seems to 
be here a case of cause and effect. 

It is well kno%vn now that smoking has an adverse effect 
upon the blood vessels. There is no doubt that heavy smoking 
is bad for the ner\’Ous system. Plenty of my fellow-physicians 
have told me how it affected them when tliey overindulged. 
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There is a vicious circle here: cigarette smoking makes people 
ner\'ous; ner\’ousness makes people smoke more cigarettes. A 
l^ge part of cigarette smoking is simply a nervous reaction, 
much like thumb-sucking with children. In fact, psycliiatrists 
have advanced the argument that sucbng a cigarette and suck- 
mg a tliumb are one and the same subconscious reaction. 

To add to the list of serious organic diseases significantly re- 
lated to cigarette smoking, we can now add cancer of the 
lung. There is direct and conclusive proof that cigarette smoke 
contains carcinogenic agents. That is what we call substances 
whicli produce cancer. Tars obtained from ordinary cigarettes, 
smoked in machines simulating human habits, have produced 
cancer when applied to the backs of mice, whereas control 
substances did not cause cancer. 

An overwhelming proportion of people with cancer of the 
lung have been cigarette smokers; there is a relatively insignifi- 
cant incidence of cancer of the lung in non-smokers. Cancer of 
the lung is increasing alarmingly each year. It seems certain 
that cigarette smoke is a factor here. There are enough respira- 
tory irritants in the air without adding carcinogenic agents 
In the form of cigarette smoke. Lots of my doctor friends have 


quit cigarettes. ' 

My impressions and conclusions are these. Nicotine is a 
strong poison. Almost all our drugs are poisons in large 
amounts, but many of them are valuable in small amounts. I 
have seen no evidence that nicotine in small amounts is a 
valuable drug. To be sure many persons feel comfortable after 
smoking; but opium, the barbifuates, and even marijuana give 
pleasant feelings. It is a question of whether the bad effects 
do not far outweigh the good effects. This recent testimony 
about lung cancer is certainly weighing down the scales 
against cigarettes. 


Snoring 

From the instant of our first breath the respiratory tract has 
been functioning steadily, except for momentary pauses. It we 
are in reasonably good health, this is practicaUy effortless, 
when we ate not driving ourselves to unusual exertions. Only 
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in the presence of a few diseases are we disturbed by our 
breathing. Nevertheless, under ideal conditions — ideal that 
is for the breather ~ tliis breathing has undoubtedly caused 
much trouble. There is one phenomenon, familiar, poorly un- 
derstood and disturbing, that is directly related to breathing. 
This is snoring. It is ironic that our most common afflictions 
may be not amenable to treatment while some, rare, bizarre 
conditions are, at long last, being triumphantly handled. There 
just is not any good treatment for the common cold. On the 
other hand Addison s disease, which few of you have seen, but 
which was hopeless until recently, is now efficiently treated. 

Snoring may well be classed as an affliction, despite the 
blooming health that characterizes most snorers. The mental 
picture we hold of them shows sturdy men, eating three heavy 
meals a day, possibly copiously indulging in evening potations, 
and retiring for a night of sound slumber, oblivious of all the 
world’s troubles and particularly of the tumult which so 
troubles all others in their immediate vicinity. This is the com- 
mon pattern, but delicate abstemious ladies, sleeping like Keat s 
heroine “an azure-lidded sleep,” may well produce such a 
cacophony. 

Probably any of the soft tissues at the back of the mouth and 
nose may interfere wth breathing and thus cause snoring. It 
is generally believed and is probably true that lying on the 
back promotes snoring. The tongue and the palate drop 
against the posterior wall of the pharyax and the air can get 
down to the lungs only by roughly pushing them aside. Not 
all noisy breathing is snoring. It may result from obstruction 
in the larynx or in the windpipe or the bronchi in tlie lungs. 

Snoring is spoken of above as an affliction. It decidedly is 
that, but not to the person in whom it occurs. One forced 
into habitual auditor)’ association with a bad snorer through the 
long watches of the night may well suffer in health. The only 
recourse is to prod tlje performer into semi-consciousness and 
then if possible do as the remarkable Dr. Charles W. Eliot did. 
In his last illness he suffered much pain, but at bedtime he said 
that he made himself as comfortable as possible and llicn 
‘liastcncd to go to sleep before the pain became loo severe. 

On one occasion when we were anchored in Tarpaulin Cove 
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with two snorers of distinction aboard, I took the tender, rowed 
to a beach shining white in the moonlight and remained there 
till morning. Professor Samuel Morison in his “Ballade of 
Jeddore tells of another occasion when we all had to stay 
aboard and suffer. Our skipper had just brought the schooner 
through darkness and fog into a strange harbor and then, tired 
out — 

Everyone turns in securely 
Nought is heard but Ross* snore; 

Grunting, groaning, puffing, bubbling 
Of that sea*cook’s snorty snore; 

Only that and nothing more. 

EXCRETION 

Naturally as a result of the many processes continually going 
on in the living body, there is much waste. Wear and tear 
alone, of course, is a great factor. Thus, the dead skin rubs off 
in large amounts. Here and in the feces we have plain evidence 
of the disposal of solids. It is surprising to leam that most of 
the bulk of the feces consists, not of food remnants, but of bao 
teria which have taken part in the tremendous intestinal ac- 
tivities. 

As it is said that there are about twenty five miles of sweat 
glands in the average human, the amount of water and im- 
purities disposed of here is no mean factor. And the lungs do 
considerable giving off of water vapor, as you are well aware 
on frosty mo rnin gs. The chief excretory function of the lungs, 
however, is the removal of carbon dioxide, continually brought 
to them by the hemoglobin of the blood. 

The admirable kidney 

This still leaves large amounts of ^vatB^ and waste materials 
to be taken away by the kidney. Probably most of you think 
of the kidney as the sewage disposal bed of the body. It is that, 
giving off impure water daily in amounts anywliere from 
several pints normally to many quarts in certain diser^es. It 
is so much more, however, that an eminent scientist friend of 
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mine starts his discussion of it with "a word of praise for that 
admirable organ, the kidney.” 

It is carefully placed in a well-protected position up against 
the heavy muscles about the spine, overhimg by the lower ribs, 
and with the “innards,” or viscera, in front. Therefore, it is not 
often accidentally injured, as are the spleen, intestines, and 
bladder. Short of being struck by a bullet, it is rarely seriously 
enough injured to require removal. 

This talk so far has been about “the” kidney, for although 
it is imusual not to have two, a description of one will fit them 



The glomerulus, a unit of the kidney. (After 
Vimtrup. Walter 6- Satjlcs, Biology of the 
Vertebrates, 3rd Ed., p. 434. New York: 

Macmillan, 1949. Reprinted by permission.) 

both. As a matter of fact, there are really about two million. 
Inside tlie tough capsule of the kidney are enormous numbers 
of “nephrons,” which is just Greek for kidneys. Each one of 
these is complete in itself, doing its full share of the work. 

Over a century' ago, Sir William Bo^vman, using a micro- 
scope and a needle, dissected one of these nephrons. Each 
begins with a glomerulus. This is a minute coil of blood vessels, 
surrounded by a sack called Bow'man’s capsule. So Bowman s 
name goes ringing down llic halls of fame with Alexander the 
Great, Napoleon, and Hitler. Unfortunately, the high pitch 
of men like him is rarely perceived by human cars. 
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At these glomeruli, fluid and waste products are filtered out 
from the blood, and flow from Bowman’s capsule into a fine 
tube remarkably twisted and coiled like our intestines. Finally 
the contents of these millions of tubes are passed as urine. 

All these tubes discharge into a sac called the pelvis of the 
kidney which is on the inner side towards the spine. There is 
no way of describing the shape of the kidney except by saying 
that it is kidney shaped, or like a kidney bean. Certainly there 
are numerous ponds here and there in the country called Kid- 
ney Ponds because of their shape. Everybody knows where 
the kidneys are located as shown by the ‘Tddney blows” of 
pugilists and the success of patent medicine dealers in selling 
kidney pills to people with lame backs. Sick kidneys may 
cause many symptoms, but back pains are the least important 
of these. 

Usually the kidney cannot be felt by the examiner except on 
the right side of a thin woman. This kidney always lies lower 
because of the big liver and sometimes it moves around so 
freely that it is called a “floating kidney.” We used to stitch it 
up in place but I think that is rarely done now. If the patient 
accumulates some fat, that will usually keep it where it be- 
longs. The blood supply of the kidney is profuse, for the blood 
has to be worked over thoroughly and frequently for the re- 
moval of impurities. The renal artery is a short large vessel 
leading from the aorta right to the kidney; therefore, there is 
little obstruction to the passage of the arterial blood to it and, 
hence, the blood pressure remains high there. About a quart of 
blood goes to the kidney every minute. 

Practically all of the blood goes to the little glomeruli. I be- 
lieve tliat it is generally accepted now that the glomerulus acts 
us a filter and extracts from the blood water and other products 
and does not take out the protein of the blood. There arc a 
number of ingredients in the blood that have to be delicately 
adjusted, such as sodium, potassium, magnesium, calcium, 
phosphates, etc. All this is an intricate, important, chemical 
balance, which the kidneys maintain by reabsorbing through 
the walls of their little tubes just the right amount of these 
nialcrials to serve the body’s needs, and discard the rest along 
'Villi the harmful waste products. 
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You do not need to be told that certain things increase the 
flow of urine — chief among these is the drinking of large 
quantities of water. Caffein and alcohol also are diuretics. (A 
diuretic is our medical term for a substance which increases 
the flow of urine.) It is notorious that beer drinking causes 
increased urination due to the intake of great bulk of water 
combined with the effect of alcohol. 

When phy.sicians wish to increase urination in patients with 
dropsy due to heart or kidney disease, they resort to the use 
of mercury as a diuretic. Dr. Samuel Johnson in his last illness 
had dropsy. Perhaps the word is not used now so much as 
formerly and it may be necessary to explain that it means the 
swelling of the body tissues with fluid. Ten months before his 
death, when he was evidently badly water-logged, he received 
"sudden and unexpected relief’ by voiding twenty pints of 
urine in one day. Mercuric diuretics were not known at that 
time, but people then as now were obsessed by worry about 
their bowels. So Johnson, who was no exception, took “mer- 
cury," probably in the form of calomel, to stimulate these afore- 
said viscera. As he had been extremely ill of asthma, he 
probably had been forced to complete rest. Recovery from 
some degree of decompensation, that is heart failure, plus the 
mercury, resulted in this tremendous voiding of urine. 

Nervousness certainly increases the activity of the kidneys. 
Afternoon football practice becomes much of a routine, but the 
Saturday afternoon games are decidedly a different matter. 
For five days our rather inadequate toilet facilities in the old 
field house did very well. On the following afternoon with a 
gigantic and hostile group awaiting us outside there was always 
a waiting line within. 

A healthy male adult usually secretes from one to two quarts 
of urine in twenty-four hours. Women, who as a whole seem 
to dislike drinking water, do not do so well as this. The amount 
may vary greatly; under special conditions even a good kidney 
may secrete anywhere from an ounce or two up to well over a 
quart an hour. 

Other men as minutely skillful as Bo\vman have actually sxic- 
ceeded in passing microscopic pipettes into the different parts 
of the nephron, and have collected the fluids and anab'zcd 
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them. It is known now that within a few hours the glomeruli 
pass out amounts of fluid equal to all there is in the blood. 
But as the fluid passes down the tubes some of it may be ab- 
sorbed again into the blood; or again, the blood may give up 
even more fluid through the tubes. 

It is evident from all this that the kidneys are not merely 
sewers carrying off the refuse of the body, as was formerly 
thought, but are most efficient laboratories. They are not 
machines doing a routine job. The demands upon them are 
constantly changing. 

The adult needs to take in, daily, one seventh of the amount 
of the body’s extracellular fluid; that is, fluid in the blood ves- 
sels and between the tissue cells. The infant needs one half. 

Dr. James L. Gamble, who is a pediatrician as well as an 
authority on body fluids, says: “The arithmetic of this is that 
water flows through the infant three times as fast as through 
the adult, which explains an unpopular item of the infant’s 
social behavior.” 

It is an interesting fact that each blood vessel entering a 
glomerulus is larger than the vessel which leaves it. This 
means that the blood pressure Is thereby increased locally. 
Tills presure evidently helps in passing the fluid and waste 
from the blood into the urinary system. Ever since the blood- 
pressure machine was perfected, scientists have worried as to 
the cause of high blood pressure, and unfortunately this worry 
has been shared by the general public who, of course, have 
had no intelligent approach to the matter. Tliere seems to be 
some fairly close connection between the kidney and high 
blood pressure. I do not think, however, that at the present 
time tills relationship has been fully clarified. At the time of 
this \vriling, salt is highly suspect, low salt diets are the fad, 
^d I am told that restaurants are not cooking enough salt 
into their food to make it palatable. Since all tlic live cells of 
tlie body arc bathed in a salt solution, and since there is a 
definite dangerous condition known as a "low salt sj’ndromc, 

I think we should view this development srith alarm. 

The examination of the urine. A great deal of info^a- 
tion as to the bodily Iicallli can undoubtedly be obtained by 
f»n intelligent examination of Uie urine. For centuries unne 
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examinations have been done, although there is distinct doubt 
as to the associated intelligence until modem times. Sir Wil- 
liam Osier, Regius Professor of Medicine at Oxford, showed a 
group of us about the university in 1917, and pointed out on 
one of the walls a statue of a “urine caster,” a bearded man 
holding up to the light a glass of urine. Such statues were 
common on buildings of medieval Europe. 

For urine-casting, in those days, was considered without a 
rival for purposes of diagnosis. Through the centuries, differ- 
ing and wondrous deductions have been made from the ap- 
pearance of the urine held up to the light. From ‘ the colours, 
the quantities and the qualities,” the “learned and expert phy- 
sician might better judge of the diseases signified, wole 
Hamand in a popular work on uroscopy. “Urine running like 
silver, of women betokeneth she is \vith child, if she cast often 
and have no appetite. Water colour %vith a dark sky betoken- 
eth death. Urine watery and thin in the aged signifies gouHn 
the feet and joynts, proceeding from same. Greenish signilws 
abduction of blood, inducing yellow jaundice. Red or bloody 
urine may come from the liver or from a vein or the bladder, 
which signifies the stone.” Although the physicians of medie- 
val times made these diagnoses seriously, they were the sort 
that played into the hands of the quack doctors and charla- 
tans, who by the middle of the sixteenth century traveled the 
country, preying on the credulity of the ignorant. So the early 
visual examinations were of little real value. 

In modem times, the first and simplest c.xamination Is for 
specific gravity, or the relation of the weight of urine to that 
of water (which has a specific gravity of 1000). If material 
heavier than water is in solution, the figure is raised. Tluis 
sea water, which has mucli salt in it, registers higher than 
fresh water. The normal figure for urine is about 1020, bu 
this can vary greatly. For instance, a copious amount of be<?r 
taken by the patient shortly before the test will dilute the 
patient’s urine so much that his specific gravity will be close to 
1000. In diabetes, where much sugar is passed, a liigh re-atlmg 


Anotlicr toil is for albumin in llic urine. This is “ 
the protein of which the cells of the ho<l>- arc largely formco. 




A urine caster. 
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When the kidney is not doing its work perfectly, some of the 
albumin may show in the urine. As in all laboratory pro- 
cedures, the test is of value according to the medical intelli- 
gence with which it is interpreted. This is illustrated in a story 
told by the late Dr. James B. Herrick of Chicago. A dignified 
elderly lady came to him for an examination. He found her 
in good shape but mentioned that she had a little albumin in 
her urine. In ans^ve^ to her questions he tried to reassure her 
by saying that it was one of the changes of advanced age, just 
as gray hairs arc. Not long after Dr. Herrick met a doctor 
friend who said: **I met Mrs. Blank recently. She insists 
that you told her that she has gray hairs in her kidneys. 

Even a little more glimmering of medical knowledge than 
the lady possessed may lead to health worries. Many people 
have been disturbed by noticing in their urine a lot of cloudi- 
ness or small flakes of material floating about. This is particu- 
larly so when the urine is cold. It is caused by what we call 
urates, or phosphates — perfectly harmless, normal material 
which disappears on heating, but, of course, patients do not 
heat up their urine as a physician would. Tlie medieval urine 
caster has developed into a liighly resourceful physician using 
innumerable clinical and laboratory procedures. 

As the urine is entirely formed in the kidneys and undergoes 
no change in its progress to the outside world, it seems best to 
discuss its characteristics at this stage. As n matter of fact 
modem urologists frequently pass fine tiibcs known as catheters 
right up to the kidneys and gather the urine there for c.xaniina- 
lion. One great advantage of the procedure Is that the urine 
from each kidney can be examined separately. 

Tlic rnid/fim in parvo apparatus usually dcscHlx^l ns 
kidnc)'.s is occasionally found as one horsc-shoc-shaped kidney 
when the upper poles Iiave fused together. But whatever tlic 
shape presented to our rough senses of shape and touch, essen- 
tially, as stated a!>ovc, there arc millions of tlicse complete 
apparatuses, each with the adaptability of n moslem ele^ 
tronic device. Tlie blood 1$ carried to them in enormous s'®!! 
umes, as many a surgeon has found to Ids perturbation, and 
fronj ft is selcctctl. with great discrimination, water, a”'""””* 
salts poisons, and many other substances hard to cUssify, All 
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these substances are worked over and sorted and resorted as it 
were. 

The meteis and the uiinary bladder 

After what is necessary has been returned to the body, the 
remaining urine is delivered through the multitudinous tubules 
and carried away by the ureters, practically always one to eacli 
kidney. A ureter is a long, narrow, muscular tube wth wave- 
like motions traveling down it at intervals and propelling the 
urine which enters the bladder in spurts. The bladder is a 
thick-walled muscular sac and is far from being merely an 



inert receptacle for fluid. The ureters enter it at an angle so 
that over a half inch of each is embedded in the wall. Hence, 
when pressure is made for voiding, tlic valve-like action pro 
vents urine from being forced back into tlic kidneys. 

Witli normal conditions the bladder is under the conlro o 
the will, despite any acute desire to urinate. It has the > 

to adjust itself to the volume of its contents wth httlc cnang 
io Internal pressure. Of course Uiis varies with di ertn pe 
sons and naturally witlr local disease. 
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We should take a most charitable view of this beneficent 
organ. When we find trouble here, investigation will show that 
it starts elsewhere and the bladder is the innocent bystander 
that suffers. Tuberculosis of the kidney usually causes great 
irritation of the bladder. Infections lower down in the lower 
tract react on the bladder. In severe injuries of the spinal cord 
the bladder sooner or later suffers. I know no bodily organ 
that suffers greater injustice than the urinary bladder. 

The urethra 

The opening from the bladder is into the urethra, and is 
closed in both the male and female by the familiar sphincter 
type of muscle which acts as a puckering string, allowing no 
passage until it is relaxed. In the male, this first part of tlie 
urethra is entirely surrounded by the gland known as the 
prostate. 

A goodly proportion of males would undoubtedly vote the 
prostate to be an unmitigated nuisance. The gland consists 
of several portions or lobes. For some reason which probably 
has to do with the endocrine system. It tends to enlarge in 
middle age or later. The enlargement interferes with the free 
passage of urine. Often the symptoms at first do not amount 
to much, but the time comes when the bladder is never com- 
pletely empty. This situation results in frequent urination. 
The stagnant urine is easily infected, and the inflammation 
of the bladder may cause great irritation. The continued 
pressure may force urine back into the kidney, and par- 
ticularly when inflammation is present, the kidney may be 
seriously damaged thereby. Men experiencing any of these 
symptoms or signs are wise to have an early examination, 
for enlargement of the prostate can usually be determined 
by a rectal examination. Often in the early stages, a little 
treatment or even the removal of a portion of the prostate 
through the urethra may be sufficient. In the late stages, 
when the kidney has been seriously injured, o great deal o 
preliminary' treatment may be necessary* before the palien 
is in condition to willistand the removal of the prostate. 

In a philosophical altitude, aloof from the patient who 
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has experienced these tribulations, we speak of all this as 
benign hypertrophy of the prostate. Benignity is certainly 
a comparative term in medicine. It simply means non-can- 
cerous. Cancer of the prostate is much more serious than 
the benign enlargement. Paradoxically, it is not in the pros- 
tate itself but in the sheath which surrounds it in the back 
that it usually begins. Besides being diflBcult to remove it 
is particularly bad because like most cancers it has a tend- 
ency to metastasize (that is, jump) to the bones of the spine or 
elsewhere. If taken early, it can be handled in a good propor- 
tion of the cases by an extensive, elaborate operation. 

Women have no prostates, but most women have babies, 
and their urinary apparatus is nearly as intimately associated 
with their genital system as is the situation in men. The 
bladder is closely attached to the front of the uterus and the 
nrethra runs in the front wall of the vagina. Hence a large 
proportion of women who have gone through childbirth have 
had injury to their urinary apparatus. Undoubtedly the worst 
and most common of these, which resulted from the rougher 
obstetrics of the old days, was a vesico-vaginal fistula. This 
was a persistent opening between the bladder and the vagina; 
most distressing and most difiicult to cure. I think it is rare 
now. 

The prostate is part of the genital system and yet, as you 
have just seen, it plays a large part in the urinary system. 
In fact the two systems are so closely related that a distinct 
specialty combines the surgical care of the genito-urinary 
system. This is particularly necessary in the male where the 
genital system is elaborate and the lower portion of the 
unnary system, the urethra, is as much a genital organ as a 
urinary one. Until a generation or so ago there was a goodly 
number of practitioners who pretty well confined their prac- 
tice to diseases of the xu'ethra. Although the late develop- 
ments of disease resulted in urinary difficulties to a large 
extent, yet the origin was nearly always genital. 

In the woman the urethra is entirely a urinary organ but it 
is so closely associated with the vagina, a genital organ, t at 
here again the gynecologist takes over its care. The human 
body was not designed for ease in classification. Simple-m- 
dexing would be impossible. 
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Nephritis 

From the point of view of medicine the urinary system is 
an all or none proposition. A healthy kidney can take care 
of itself better than any other organ in the body in the or- 
dinary routine of life, always excepting the heart. Bones are 
forever being broken, joints dislocated, muscles and tendons 
tom; the digestive apparatus suffers greatly from abuse; the 
nervous system is sadly inj'ured by tobacco, alcohol, and 
popular drugs. None of these things bothers the kidney, al- 
though the drinking fraternity used to assert solemnly that 
“gin is good for the kidneys” while whiskey isn’t. Of course 
swallowing a large amount of corrosive sublimate will ruin 
the kidneys, but that is as far removed from ordinary routine 
as possible. 

Congenital defects of the kidney are not too uncommon. 
Tumors occur here at all ages. But when we speak of kidney 
disease, we usually mean nephritis. This was formerly more 
often spoken of as Bright’s disease as an Englishman named 
Bright wrote a classical description of it over a century ago. 
We do not know what causes it, and we have no cure for it, 
but it is fair to say that we can care for it better now than 
we used to. 

Nephritis may be acute or chronic. People suffering from 
the former type are usually very sick but still the majority of 
cases get well. The chronic never recover, but with careful 
attention often live to a ripe old age. These may well have 
been in Dr. Holmes’ mind when he said that nothing was 
more conducive to longevity than a chronic disease. Chronic 
nephritis is frequently associated with heart disease — cardio- 
renal disease — and with hypertension, that is, high blood 
pressure. The kidney is a wonderful organ; especially in tlic 
way that it can survive disease. 

Kidney or bladder stones 

Tlie kidney shares in the troubles of the other parts of 
the body. Tuberculosis, which attacks any part of the body, 
makes no exception of the kidney. But strangest of all arc 
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the tricks played here by some minute pieces of tissue in the 
neck. 

The thyroid gland snugs itself about the windpipe in tlie 
front of the neck. In the tissues rather closely attached to 
it are usually four tiny seeds of tissue, one quarter incli in 
diameter and difficult to see even when tliey are looked for 
by a surgeon. These are parathyroid glands. Their big func- 
tion seems to be to regulate the calcium and phosphorus 
in the blood. Occasionally tumors grow in these glands caus- 
ing an overdose of their secretion. Then the proportion of 
calcium in the blood is high. The calcium is removed from 
the bones. One of the places where it is deposited is the 
urine. 

Kidney or bladder stones are formed largely of calcium. 
Therefore when a patient is afflicted with many of these it 
is advisable that the doctor should suspect hyperparathyroid- 
ismj that is, increase in die activity of the parathyroids. It 
does not, however, necessarily follow that deposits of calcium 
in the body are due to this trouble. Any dead, dying, or 
chronically inflamed tissue may have calcium deposits. The 
normal kidney puts out water and solid matter which is sol- 
uble in it. If there is something abnormal interfering with 
the flow of urine, infection may occur here; then some of the 
solid matter may be precipitated, and a stone begins to form. 
It seems as though this might be the origin of most urinary’ 
stones, 

Tlio mere presence of a stone in the kidney may not neces- 
sarily cause sj'mptoms. Usually these occur when the stone 
moves. In fact the severe s)'mptoms most often occur wlicn 
the stone gets into the ureter, the small tube leading to the 
bladder, and small gravcI-Iikc stones here may cause ex- 
cruciating pains. Fortunately as an aid to diagnosis they are 
associated with blood in the urine in most cases. If the stone 
^ on the right, tlic signs and sjTnploms may suggest aaile 
appendicitis and produce sj'mpathctic suffering in tlic ureas 
cf the surgeon who has to solve the problem. 

One of the most famous historical operations Ix-fore an^ 
jhesia and asepsis was "cutting for stone." Stones in tfje 
Madder svere what \ras meant. Time w-as all important. a< 
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the patient was writhing in agony; and the great surgeons 
were sort of sleight-of-hand perfonners who with a few ac- 
curate slashes removed the stone in about the time it takes to 
tell about it. Henry Jacob Bigelow, of Boston, made a great 
advance from this custom in the latter part of the nineteenth 
century when he invented his ‘llthotrite.” Tliis instrument 
was introduced into the bladder, the stone was found by 
feeling, crushed, the small pieces washed out, and the pro- 
cedure repeated until all the stone was gone. Dr. Bigelow 
was justly proud of his apparatus, which he handled with 
great skill, but it appears as cumbersome to us now as an old- 
fashioned spinning wheel. 

Despite Dr. Bigelow’s parental pride, it is safe to say that 
his admiration would be unbounded could he see a modem 
urologist locate the stone by X-ray, deftly bring it down by 
a cystoscope, or do a neat careful operation, able to see just 
what he is doing and to have his patient healed and well in 
a few weeks. 

Tools of the genitO’Urinary specialist 

We doctors are frequently reminded that the patient’s pri- 
mary interest is to get a treatment to make him well. We 
feel that it is not necessary, as formerly it was thought to be, 
to stress the point tliat the prospect of such a happy result is 
increased if our treatment can be intelligently and accurately 
applied. Hence diagnosis is of primaiy importance. Right 
now would seem to be an opportune moment to speak of this, 
for possibly no branc* ef medicine hss sdvsnced more in 
diagnostic skill than the genito-urfnary specialty: Before the 
present century our procedures were largely empirical. Tliis 
is a striking example of a good xvord gone wTong. It means 
founded on experience. The trouble xvas that experience was 
largely similar to that of the elderly matron who felt com- 
petent to advise a young mother because she had had a dozen 
children of her o\vn - ten of whom had died young. 

Now blood examinations may show whether poisonous 
substances are accumulating in the blood when they should 
have been removed by the kidneys. A dye cah.,bc iniected 
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into the blood, and the amount found in the urine can be 
measured to test the function of the kidneys. The urologist 
passes an instrument into the bladder and from this threads 
catheters, that is, flexible tubes, into the ureters. Thus he 
tries out each kidney separately. Then he injects into these 
catheters a fluid which will show by X-ray. In this way he 
outlines the hollow portions of the kidneys and the ureters 
running down from them. 

But all this use of instruments may have too many disad- 
vantages for a sick patient. In this case a fluid may be in- 
jected into the blood and X-rays will then determine if the 
kidneys are excreting it. This method again tells of the func- 
tion of each kidney and the presence of abnormalities. And 
X-rays may also tell of the presence of stones. These are a 
few hints of the accuracy with which the excretory system 
may now be studied. 

Water is good for the kidneys 

Water is good medicine internally or externally, and no- 
where more so than in the kidney. Lawrence J. Henderson, 
the great physiological chemist, said that it is “the most 
familiar and the most important of all things.” It performs 
its important duties because it is a remarkable solvent. No 
other substance can compare with it for this. It is only by 
regulating the strength of watery solutions that life’s processes 
can go on. Of course you realize that the elimination of 
waste products which must continually go on requires water 
in large amounts. Even the patients with heart and kidney 
troubles, who are water-logged, become so, not because they 
have overindulged their thirst but merely because disease has 
interfered wth the elimination of the substances which demand 
water in which they must be dissolved. Hence water is on the 
whole the best diuretic. 

Clear spring water whicli is good to drink, wlhout any 
claim to medicinal values, was presumably much more used 
in the old days. Tlie habit is a good one and it can be ac- 
quired. In the old days there was a spring water sold in the 
city in which I dwelt; it was as crystal clear and pure as 
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anyone could ask for. Nevertheless, its sales would have been 
small had the public realized that the water so bottled had 
come from the city sewerage system but had been purified by 
seeping through a sand hill. 

For centuries health resorts have been built about springs 
and have been known as “cures.” Magnificent buildings and 
hotels were connected with them and they had a number 
of expensive medical men who conducted the “cures.” The 
fat old dowagers and plethoric sporting men were made to 
diet and were depleted by the drinking of the waters. But as 
a leading London physician once said: “If I were to tell my 
patients to rise early, to frolic about Trafalgar Square, and 
now and then to drink half a tumbler of water from the foun- 
tain, I am sure I would get the same results.” 

SaJf and salt-iree diets 

If it were possible to list the more important ingredients 
in the body, certainly water would come first and probably 
salt second. Salt is so easy for us to get in this part of tlie 
world that we ignore it, but that is not so everywhere. I 
heard a young man tell of his experiences as an airplane ob- 
server in India, near the Himalayas. The local chieftain had 
no use for money, but the United States Air Force paid rent 
to him in salt. Some of the Roman legions took part of their 
pay in salt {sal, Latin for salt), that is why the white-collar 
worker is said to receive a salary. 

The amount of salt that a normal healthy individual eats 
varies %vith his taste, and it seems perfectly safe to regulate it 
in this way when things are going along well. Dr. Oliver 
Wendell Holmes has been quoted, possibly apocryphally, as 
wanting enough food on his salt to give it a flavor. In ex- 
tremely hot weather or in places such as foundries it is ad- 
visable to take large amounts of salt to compensate for that 
lost in sweat. All the bodily excretions have much salt. 

It has long been known that persons wth dropsy, that is, 
swelling of the body with fluid, resulting from certain diseases 
of the kidneys or heart, cannot excrete enough sodium chlor- 
ide. Therefore, salt-free diets have been used. One of tl>e 
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best known has been the rice diet. As this consists practically 
of rice, fruit, and sugar, it soon becomes monotonous to the 
point of disgust. 

A friend told a story illustrating the difficulty of keeping 
a patient on a salt-free diet. At his place on Charlestown 
Pond he was visited one day by an elderly friend, accom- 
panied by a trained nurse. After a bit the visitor prevailed 
on the nurse to let him gently paddle a skiff about in the 
shallow water. Soon the host noticed that the boat had drifted 
over to some rocks where the occupant seemed to find much 
of interest. There were oysters clinging here and there, and 
under the eyes of the unsuspecting nurse he was enjoying the 
most delicious salty snack that he had had in months. 

In dropsy it is the sodium that is preventing the excretion 
of fluid. Of course the largest amount of sodium is in salt 
but many foods have some and other interesting parts of the 
ordinary diet are free of it. It also should be noted that 
potassium seems to favor the excretion of fluid as sodium 
inhibits it. Incidentally this is the first suggestion of an 
argument I have ever heard for the hard red corned beef 
prepared with saltpeter, that is potassium nitrate, which has 
replaced the lovely brown succulent beef treated with com* 
mon salt in better days. 

The taking of a sodium-free diet is ■ not simple, and not 
everybody with kidney or heart disease or high blood pres- 
sure is necessarily a candidate for this treatment. Nor is it a 
panacea; digitalis or drugs to promote the flow of urine are 
still valuable. In the last century and occasionally in this, 
patients with great accumulations of fluid in the tissues have 
been treated with Southey's tubes. These are lovely little 
silver pipes stuck tlirough the skin into the water-logged 
tissues. Perhaps Dr. Southey drove through the mountains in 
the days of horse and carriage when leisurely progress allowed 
an opportunity to observe the sides of the road. One might 
see a pipe stuck into the hillside and a steady stream of 
water flowing from it. In the same way actually gallons of 
fluid might pour from Southey's tubes, relieving the kidneys 
of this work and certainly giving the patient great relief — 
temporarily at least. 
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Kolff's aitiiicial kidney 

In recent years a much more elaborate method has been 
developed to remove impurities from the blood when the 
kidneys are unable to do it. A Dutchman named Kolff has 
built a workable artificial kidney. A tube is placed in an 
artery of the patient. The blood flows from this through the 
artificial kidney and back to the patient’s vein. He is given 
a dose of heparin, a modem drug which helps prevent clot- 
ting. A big cylinder, carrying the cellophane tube which 
contains the blood, rotates in a bath of water, salt, potassium 
chloride, bicarbonate of soda, and glucose. This solution ab- 
sorbs the poisonous substances from the blood. 

It is evident that if the kidney is permanently damaged, 
this machine is useless. In from five to fourteen hours it may 
clear the blood of a severely sick patient but often more 
of the bad substances will form later and this procedure 
cannot be repeated many times. Certain poisons which do 
not combine too firmly with the blood -• barbiturates, for 
instance — may be quickly washed out in this way. If you 
have a pain in your back which “kidney pills, dont cure, it 
will not be worth your while to negotiate for the use of this 
machine. It requires great judgment as to when it will be 
efficient and at present the number of these cases is few. 

Bowel movements 

I am certain that you expect me, when talking of excretion, 
to say a good deal about bowel movements. As a matter of 
fact, these movements are for the purpose of getting rid of 
the waste products in food and of the bacteria which, having 
done their work in aiding digestion, actually make the major 
portion of the bulk of the feces. These play a very minor 
part in handling the poisons which are taken care of by the 
kidneys, lungs, and skin. Hence the universal interest in the 
number and physical appearances of the feces is not justified. 

I do not mean, however, tliat tlie skilled physician may not 
learn much from them. The presence of blood or parasites, 
or the absence of bile, may be of great Importance to him; 
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but these, I am sure, he would not consider under the head- 
ing, excretion. 

Forty years ago a chief duty of a physician for children 
was to scan the stools left in the diapers. This examination 
for physical characteristics (color, consistency) is of com- 
paratively minor value; and today diapers are usually sent 
pretty promptly to the diaper service, or the paper ones are 
thrown away. 

The old-fashioned idea of “auto-intoxication” is no longer 
held by the medical profession. All the useless substances 
which make up the bowel movements, along with consider- 
able water, have been dumped from the small into the larp 
intestine. In its upper part, water is absorbed through its 
walls. The lower part is not for absorption; it is designe 
to act as a cesspool and storage space for the feces. Prs- 
sumably the bowel material is poisonous, but it is safely 
placed in the proper receptacle, and it descends into the rec- 
tum where it lies inert, awaiting disposal. 


The multiple functions of the organs 

Tlie digestive, the respiratory, and the urinary or cx«e- 
tory systems have of necessity been taken up separately under 
the general heading of intake and outgo. You just canno 
take any one organ or system, classify it under its chief f^c 
tion, and file away the data without cross-references. T ° 
man on the street wll tell you that the purpose of the i- 
gestive system is to take in our nourishment and handle- 1 • 
But one of the main concerns of the average man is win i 
outgo from this same system and he spends large sums o 
money to “regulate his bowels.” He seems to feel tlial hove 
evacuation is as urgently important as urinar>' secretion, 
which is not so. . 

In considering excretion, wc cannot complacently ig 
the skin. In our youth we were told a so^ro^vful tale o 
medieval play in which golden angels were to appear. 


the producers gilded over the skin of some 


children and 


caused their deaths. Tliis c,xperimcnt has Jl!'" 

tried since, but it emphasized that the skin is also impo 
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for intake and outgo, collecting Vitamin D from the sun- 
shine and clearing away much waste material in the sweat. 

Almost anyone will concede that the kidney is an excretory 
organ. Yet it does not just dispose of waste and poisonous 
materials; it works over the plasma of the blood, selects care- 
fully and returns to the body materials as the body needs 
them. 

And again we must list the lungs. I doubt that anybody 
will be dogmatic as to whether these are more important for 
intake or outgo. Certainly we will die in a few minutes if the 
lungs do not deliver oxygen to us. But we will die almost as 
quickly if they do not take away carbon dioxide, a poison 
which we have to have to regulate breathing. Its all curiouser 
and curiouser, as Alice said when she visited Wonderland. 
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NERVOUS SYSTEM 

Even an animal consisting of just one cell iias iimrrA- 
bility and contractility. These terms mean that It can receive 
sensations and move in response to them. As the human 
body develops, the different parts, as you know, take on 
special functions. Tliereforc, some of the cells of the outer 
layer, instead of remaining to form skin, change and become 
the nervous system. Tliis receives the sensations and governs 
the actions of the rest of the tissues of the body. It begins 
to work early in life for, as is shown in Chapter I, the embryo 
at eight weeks of age has a large head and in it is consider- 
able brain. 

There is no doubt in the minds of us Lords of Creation 
that this elalwrate specialized system has given us the jump 
on the so-called lower animals. We have intelligence, mem- 
ory. affection, will power, developed in many of us to a point 
212 
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never reached by animals and allowing us to triumph over 
them despite their strength, speed, and some highly developed 
senses. They far exceed us in these latter attributes, but all 
m vain when we really decide to overcome them. 

The nerve cells bear no resem- 
blance to any other cells malcing 
up the skin. Each consists of a 
body, and root-like threads com- 
ing off from the side, called “nerve 
fibers. These fibers may grow to 
enormous lengths. The cells hitch 
up tandem fashion, or to vary the 
nietaphor, by holding hands when 
one of their fibers meets up with 
another fiber. Nerve impulses 
travel along them as electricity 
ravels along telegraph wires. 

^us they carry messages from 
the brain to the farthest parts of 
the body, or bring impulses back 
ffi opposite direction. But the 
traffic is always one way; out by 
one chain of fibers and back by 
another. 

The place where two fibers 
raeet is called a synapse, which is 
^reek for clasping, and the trans- 
®r of impulses here is a chemical 
reaction with a substance called 

acetylcholine. 

Each nerve fiber is insulated by 
^aterial named the sheath of 
c wann, an alliterative aid to 
^ students. As the fibers traverse the body, they are 
a ered in bundles ^vith strong connective tissue and blood 
Now we have something like a telegraph cable. That 
j call a nerve. The biggest one of the body, the 

fi^ may be half an inch across. Nerves are exceedingly 
si? ^ough, a great help to the surgeon as those of any fair 
® rnay be seen, felt, and handled easily. 


Sbori » 
fhers<Z^ 



Lana 

f^er 



Nerve cell and nerve 
fiber. {After Walter ir 
Sayles, Biology of the 
Vertebrates, p. 666. W. 
B. Sounders Co., 1949. ) 
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Yet despite this solidity, and the miles of nerves which 
the body presumably contains, I suspect that most of you 
have never seen or felt one of these tough cords. The nervous 
system is the dominating factor in our bodies, and being so 
important it is .not exposed to the vulgar gaze or even placed 
where it can be handled. On the inside of your elbow there 
is a groove between two bones. This spot is popularly called 
the funny bone and many of you have hit it just right and 
experienced an intensely unpleasant sensation. You have 
come in contact with the only good-sized nerve I can think 
of which is close to the surface of the body. This is the ulnar. 
If you hit it again and can maintain your equanimity, notice 
how you feel the tingle in your little and ring fingers. 

The infinitesimally fine nerve filaments penetrate to the 
minutest parts of the body. When the blood system is de- 
scribed, it is likened to a tree with its big tnmk, large 
branches, and ever smaller branching twigs, reaching to our 
remotest parts. To one with blurred vision the nervous sys- 
tem would appear much like this. The simile which I like 
best, however, is that of a gauzy fabric, for everywhere there 
are spidery cells with wavy tendrils or 4e finest spun threads. 
Everywhere — brain, cord, or nerves — there is nothing solid 
but the supporting tissues. Bemove these latter and though 
the outlines of the body would remain, they would be ghost- 
like, ethereal to our crude eyes. 

When the nervous system is entirely formed, as we find it 
in the body after birth, it consists of: 

1. Central nervous system 

a. Brain 

b. Spinal cord 

2. Peripheral nervous system 

(Peripheral means towards the further or outer 

surface: hence away from the brain) 

a. Spinal nerves 

b. Cranial nerves 

3. Involuntary nervous ^stem 

(These nerves are often spoken of as sympathetic 

and parasympathetic nerves. Many of you know 
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of cases where some of these nerves were removed 
for such conditions as high blood pressure. This 
was referred to as a sympathectomy.) 

4. Sense organs 

The central nervous system 

The brain. It would be ridiculous to attempt to describe 
the brain in a book like this; in fact, many large volumes could 
not complete the complicated task. In most animals the larger 
part of the brain is devoted to handling the physical func- 
tions of the body. In man the bulk of it is for the associations 
which give us memory and imagination and the ability to 
think, however poorly many of us seem to do it. I do not see 
how I can do better than compare it with a telephone ex- 
change, which instead of having thousands of subscribers, 
has possibly millions of wires and switches, making com- 
munications practically infinite in number. The front part 
of our brain, called the cerebrum, is the site for these latter 
activities. Hence the higher foreheads of men. 

The brain is a good deal of a luxury, the spinal cord taking 
care of most of the functions necessary for life. But after 
one has had luxuries long enough, they may develop into 
necessities; witness the automobile. A frog which has had its 
brain removed may live in almost a normal manner. Old- 
fashioned boys on a farm knew that a hen with its head cut 
off would scurry about for some time. But the unfortunate 
French aristocrats in the Reign of Terror never moved after 
the knife of the guillotine had fallen. 

Man has an enormous brain. We are told that elephants 
and whales are the only animals which possess larger ones, an 
are not those brains minute compared to their o^vne^s size 
But size alone does not distinguish man s brain. He as 
many more convolutions, or folds, of the surface of the 
This, you can see, increases the area of the surface, 
this surface or cortex which is supi>osed to be the most hjg y 
developed part. The fissures between these folds have been 
studied, charted, and named. The biggest and best iiosw 
is the fissure of Rolando. Along this, one on each side ot Uie 



216 


COMMUNICATIONS AND CONTROLS 

brain, are the parts which control the muscular movements of 
the opposite side of the body. 

Besides these “motor areas” which control the muscular 
motions of definite parts of the body there are other areas for 
sight, smell, hearing, and sensations from the different parts 
of the skin. Also there are certain areas, injury to which pro- 
duces aphasia, which literally means lack of speech, although 
there are at times other manifestations, such as agraphia, or 
inability to write the desired letters. Tlius Dr. Samuel John- 


Fitturt i^RUaitda 



son had a paralytic stroke which he described graphically 
soon after, demonstrating that his aphasia was not an im- 
pairment of the intellect. "My speech was taken from me. 
I made a Latin prayer in verse. The lines were not good but 
I knew them not to be good. In penning a note I had some 
difficulty; my hand, I knew not how or why, made wrong 
letters." 

After reading this, do not be disturbed because recently 
when attempting to introduce your friend Jones you were 
unable to pronounce his name. Tliat was due to embarrass- 
ment and nerv’ousness, not to a lesion in any brain center. 
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The detailed knowledge of all these specialized areas in 
the cerebrum, or front part of flie brain, has been accumulated 
over many years. In the Franco-Pnissian War of 1870, sur- 
geons, operating upon a wounded soldier, noted that when 
they stimulated with a weak electrical current a spot on the 
side of the brain, a definite localized muscular response oc- 
curred on the other side of the body. Naturally this discovery 
has been followed up through the years until a lot is now 
known. Reversing the problem, if certain muscles are para- 
lyzed, the physician may thus get a strong hint as to what 
part of the brain he should investigate for trouble. 

Neurologists really do know a great deal about the dif- 
ferent areas of tlie brain and what goes on at these places. 
We call this localization and it is of great help, particularly 
in the surgery of the brain. But, a century or so ago, the 
phrenologists worked up a pseudo-science, pretending to 
chart many areas on the surface of the brain and analyze 
the traits and capacities by the ‘dumps’’ on the surface of 
the skull. Of course the outside surface of the skull has no 
real relationship to what the brain immediately beneath may 
be doing. A bump of "philoprogenitiveness" may have been 
produced by a kick from a playmate’s heavy boot in child- 
hood, which the urchin had never reported to his fond but 
fussy parents. 

Yet with all these areas of special duties and the labyrinth 
of apparatus there are evidently masses of brain substance 
we can perfectly well get along without. I suppose that 
there is still on exhibition at the Warren Anatomical Museum 
of the Harvard Medical Sdjool the skull of a New Hamp- 
shire quarry worker and the four-foot crow bar which went 
in by his eye, traversed his brain, and came out through the 
top of his skull. Apparently the only change after this mis- 
adventure was that whereas he had previously been a quje 
gentle soul, he became irritable and very profane. Nemo - 
ogists and psychiatrists as well as cynics realize that peop e 
can get along without much of the cerebrum, or in g 
part of the brain. . . 

Behind this fore part of the brain, or cerebrum, is le 
cerebellum, just where the bulge of your skull is, above le 



218 COMMUNICATIONS AND CONTROLS 

back of your neck. This has mostly to do with the move- 
ments of the body and is larger in many animals than in man. 
Then comes the medulla oblongata, which is really a big 
bulging at the beginning of the spinal cord. The cord emerges 
through a hole in the bottom of the skull, called the foramen 
magnum, which means the big window. 

The human brain through the ages has developed into \m- 
doubtedly the most complicated apparatus in existence. It 
has millions of interrelationships. But it has had to sacrifice 
efficiency in a few things to this incredible versatility. It 
also emphasizes this eternal truth, that the higher up the an- 
imal, the longer is its youth. 

There is an interesting and graphic illustration of the quick 
development of lower animals in a classic book. The Hunting 
Wasps, by J. H. Fabre. When one of these wasps is bom, its 
parents have been dead for nearly a year. Without help it 
cleans itself of the remains of its cocoon, digs itself out from 
its cave, and starts oS hunting. 

There is only one kind of insect that it wants and it even 
insists on having a female. When it meets up witli its preyi 
which is large and well armored, it seizes it and plunges a 
stinger into the one minute vulnerable place where it can 
reach a certain nerve ganglion. It never misses. Here it in- 
jects a drop of poison which does not kill but paralyzes. It 
carries the live but helpless victim to its cave and lays an egg 
at just the right spot on it. Having stored the larder wth a 
number of these fresh provisions, it seals the cave, leaving 
the offspring to feast and rest and grow for the next ten 
months, when the whole procedure wll be repeated by the 
new generation. _ 

How different with the human child! When bom it is ab- 
solutely helpless. It needs constant care and attention for 
years. But, if all goes well, the brain may develop to perform 
prodigious feats of thought The wasp’s brain never develops 
in the slightest after birth. On its first expedition it is as 
efficient as it ever wll be. Fabre performed many exj^n- 
ments to test its power of adaptation. It had none, ^yhen 
presented with a difficulty that the slightest delation from 
its normal procedure would overcome, the experienced wasp 
was as helpless as a newborn babe. 
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But nature is a simple-minded lady. First things are first 
with her. In the case of the nervous system the first things 
are those which keep the animal body alive and functioning. 
Memories, ideas, and reasoning, all those things which we 
take pride in calling thinking, come late. The dinosaurs, living 
millions or billions of years ago, evidently had nervous sys- 
tems which functioned well for their everyday activities. 
But what we call the higher faculties developed slowly. Com- 
paratively, in the eons of time that have elapsed since life 
first appeared upon the earth, these must be considered young 
and tender. 

We are told that the inmates of insane hospitals exceed in 
number those in all other hospitals. The thinking part of their 
brain deteriorated as the more primitive parts did not. When 
a person is given a general anesthesia, the thinking faculties 
succumb first, the control of muscles much later, and the parts 
which have been functioning since the early days of animal 
life require heavy poisonous doses to stop them and com- 
“pletely end life. 

So, what we might call this modem part of man’s brain is 
delicate and like the complicated, finely adjusted machines 
which he now makes, is easily put out of order. The popular 
conception is that the most important part of this up-to-date 
brain is the “gray matter” of the surface, forming the centers 
spoken of above. A sharp-tongued lawyer of our town had 
an associate with a handsome shock of gray hair, but, in the 
opinion of our friend, little intelligence. The judgment passed 
was, “All his gray matter is on the outside of his skull.” Un- 
doubtedly these centers are necessary for intelligence, but it 
is the myriad of white fibers, forming an almost infinite num- 
ber of intercommunications, like— to use a weak simile — 
the wire of a big telephone exchange, which really allow in- 
volved thinking. 

All this intricate mechanism is already laid down when 
the poor helpless human baby is bom, but it is of little avail 
to him until he has been trained to use it. Why a child named 
Charles Darwin became so adept in its use while one of the 
nearby farm laborers made such slight progress is an unsolved 
mystery. Even an examination after death would throw no 
light on it. 
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As animals become more complex and what we call higher 
in the animal scale, the brain becomes relatively larger and 
more complex. The lowest type of fimction we call instinct, 
which is inherited full formed and cannot be changed. Hu- 
man babies have a few instincts, the most prominent of which 
is the nursing reflex. Put anything into a baby’s mouth and 
he will start pumping in the same manner that produces milk 
from a breast. The comfort associated with this sucking may 
persist in a modified form throughout life. 

Secondly, the brain acquires habits, which have to be 
learned at first but by repetition become automatic. In fact, 
the brain practically relinquishes control over these, and if it 
asserts itself, the result is usually bad. You run rapidly down- 
stairs wthout putting your mind upon it. If you should 
happen to think about where you are putting your feet, you 
would probably have to jump the remaining stairs to save 
your limbs. 

The human brain, however, can cause variable, modifiable 
actions which are intelligent, and powers of this kind are 
what put us ahead of the brutes. Actions handled in this 
way are not so mechanically clever as those done by habit. 
Tlie late Dr. Hugh Cabot told me that the Massachusetts 
General Hospital once brought an efficiency expert to the 
operating room to see if he could not eliminate waste motions. 
He soon gave up in despair. It was the surgeon’s intelligence 
which played the important part, and rarely did he feel at 
liberty to go blithely ahead like a sleight-of-hand man. In 
fact, Dr. Maurice Richardson, who was renowned for his 
surgical dexterity, said that almost any housewife in New 
England could sew more dexterously than he. 

The spinal cord. Below the foramen magnum, in the bot- 
tom of the skull, the continuation of the central neiv'ous 
system is called the spinal cord. It runs down in a bony 
canal inside the spinal column about as far as the small of 
the back. If the cord Is sliced across at various levels, it wU 
be found to vary a little in size and shape. At the neck and 
near the lower end it is enlarged somewhat where tlic nerves 
come off for the arms and legs. A cross-section shows a sort 
of H-shaped portion of gray matter inside. This consists of 
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cells, and it is injury to these which causes the paralysis of 
poliomyelitis. The rest is white nerve fibers running down 
the cord. 

The peripheral nervous system 

The spinal nerves. As these fibers leave the cord, they 
form nerve roots, the motor fibers in front and the sensory 
ones in back. Then the roots are joined together in a series 
of bundles now called nerves. There is, on each side, one 
nerve for each vertebra. As the body is developing, it grows 


tfcrve roo6 



Cross-section of the spinal cord. (After Cun- 
ningham, Anatomy, p. 523. W. Wood 6- Co., 
1903.) 


faster than the cord does, so the nerves do not leave the canal 
immediately as they come off but run do\vn for varying dis- 
tances inside. This collection of nerves in the part of the 
spinal canal below the cord is called the cauda equina, or 
horses tail. 

Each nerve as it leaves by its own special bony pathway 
is a mixed motor and sensory nerve, but it does not long re- 
main so. The motor nerve has its cells in the cord and its 
fibers may run from there to the remotest part of the body. 
Erom these distant places the sensory fibers come bac ' 
to knots of cell bodies called ganglions. These are just out- 
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side the spinal column. Fibers from tliere form the posterior 
roots mentioned above and continue into the cord. 



Iwtvvcen vcrtehrar. {After Walter 
O Satjlrs, niolog>* of i!jp Verto* 
hni!«, ;J. GSI. U''. B. Snimtlers Co., 

19 / 9 .) 

h.is I>c€*n dcJCTilx^i so hr arc ll»c ncrvci in Section 2 
of the classification above — the peripheral spinal nerves. We 
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have a good deal of control over these nerves, but not ab- 
solute. For instance, one could direct them to move the hand 
and pick up a piece of metal. But, if the metal were un- 
expectedly hot, it would be dropped and the hand snatched 
away before any thinking came into play. 

The cranial nerves. The spinal nerves are numbered ac- 
cording to the vertebrae where they emerge. There are 
hvelve pairs of nerves very similar to these which come 
directly off the brain, and emerge through holes in the skull, 
or cranium. Hence they are called cranial nerves. They are 
both numbered and named. Medical students are forced to 
memorize a most discouraging number of facts. For aid they 
often resort to doggerel, some of it vulgar, for vulgarity is 
often closely associated with the facts of life. The cranial 
nerves, however, are memorized by the aid of verse chaste 
enough to be safely quoted here. Here is the list of the 
cranial nen’es, their numbers, names, and duties. 


Cranial Nerves 


1. Olfactory 
II. Optic 
in. Oculo-motor 

IV. Pathetic or trochlear 

V. Trigeminal 

VI. Abducens 

VII. Facial 

VIII. Acoustic 

IX. Glosso-pharyngcal 

X. Pneumogastric or vagus 

XI. Spinal accessory 

XII. II>'pogloss.'»l 


Smell 

Seeing 

Most of motions of eyeball 
Moves eye upward. 

Feeling in face. Moves chewing 
muscles. 

Moves eyeball to side. 

Moves most of muscles above 
neck. Taste and saliva 
Hearing and balance 
Muscles and sensation in mouth 
and throat 

Handles many things from car 
to stomach. 

Moves muscles in neck, chest, 
and shoulder. 

Prills back tongue after it has 
been c.stended. "Not so cfTec* 
tual in more difficult task of 
retracting what tongue has 
chanced to say.” (Walter) 
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have a good deal of control over these nerves, but not ab- 
solute. For instance, one could direct them to move the hand 
and pick up a piece of metal. But, if the metal were un- 
expectedly hot, it would be dropped and the hand snatched 
away before any thinking came into play. 

The cranial nerves. The spinal nerves are numbered ac- 
cording to the vertebrae where they emerge. There are 
twelve pairs of nerves very similar to these which come 
directly o0 the brain, and emerge through holes in the skull, 
or cranium. Hence they are called cranial nerves. They are 
both numbered and named. Medical students are forced to 
memorize a most discouraging number of facts. For aid they 
often resort to doggerel, some of it vulgar, for vulgarity is 
often closely associated with the facts of life. The cranial 
nerves, however, are memorized by the aid of verse chaste 
enough to be safely quoted here. Here is the list of the 
cranial nerves, their numbers, names, and duties. 


Cranial Nerves 


I. Olfactory 

II. Optic 

III. Oculo-motor 

IV. Pathetic or trochlear 

V. Trigeminal 

VI, Abducens 

VII. Facial 

VIII. Acoustic 

IX. Glosso-pharyngeal 

X. Pneumogaslric or vagus 

XI. Spinal accessory 

XII. I^TTOglossal 


Smell 

Seeing 

Most of motions of eyeball 
Moves eye upward. 

Feeling in face. Moves chewing 
muscles. 

Moves eyeball to side. 

Moves most of muscles above 
neck. Taste and saliva 
Hearing and balance 
Muscles and sensation in mouth 
and throat 

Handles many things from car 
to stomach. 

Moves muscles in neck, chest, 
and shoulder. 

Pulls back tongue after it has 
been extended. ‘Sol so cfTec- 
tual in more dilllcult task of 
retracting "liat tongue has 
chanced to say" (Walter) 
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Here are the twelve words which help us to memorize 
these nerves. You will notice that llie first letter of each is 
the same as that of the corresponding nerve. On- Old- Olym- 
pus’- Peaked- Tops- A- Finn- And- German- Picked- Some- 
Hops. 

Animals vary greatly in the comparative size and usefulness 
of these different nerves. Most wild animals find the sense of 
smell absolutely necessary for their existence. Without it 
they would have practically no defense against their enemies. 
A dog kept as a pet could probably get along, but he would 
have a very sad time. 

Smell in humans is not much more than a luxury, although 
it does take part in taste and has considerable effect on our 
digestive system. It is evident that our smelling apparatus is 
very inefiicient. It takes a strong odor, from the point of view 
of an animal, even to make us aware of its presence and our 
smelling is quickly fatigued. 'Tlic delicate fragrance of flowers, 
for instance, soon ceases to be noticeable if wc stay with it. 

On the other hand, sight is highly important to us and our 
optic ncr\'c is a large and cflicicnt one. Our facial nerve is 
a busy one, for the muscles of our face arc many and active. 
^^^lcn someone commented on the old features of David 
Garrick, tlje actor, Samuel Johnson replied that it was natural, 
for Da\y’s features Ijad much more wear and tear than other 
mens’. 'Tlic sensations and motions of our mouths and throats 
arc so many and important that the nerve supply here is great. 
Our acoustic or hearing nerve Is undoubtedly sluggish as com- 
pared with those of most animals. Tlic nnwer to all this, of 
course, is that for our purposes our nerves do pretty well, but 
v-v could not compete with the animals in the stnigglc for life 
if the outcome depended on what wc can do with our ncn’cs. 

The involuntary nervous ^siem 

Many animals c-an, of course. live will* little or no brains. 
Tliis fact is also tnie even of some pretty complex fomts of 
life. The functions aclti.il(y ncccstar>* for oiir contimjous exist- 
ence go on 'silh little or no connection with the brain, 
hrlv ns far as the control by ln\*oluntar>’ nerxes it concemctl. 
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The heart beat and movements of the digestive tract go on 
even when we are unconscious. 

But even the motions of the muscles over which we think 
we have brain control are largely automatic. Who of you liave 
not had your “knee jerks” tested? The tendon from the big 
muscles of the front of your thigh is struck just below the knee. 
The sensation produced goes up to the spinal cord, stimulates 
the nerve which causes the muscles to move, and you kick 
without your brain telling you to. 

It is interesting to realise that the more skillful the actions 
of your muscles, the less your brain knowingly controls them. 
A base runner starts to steal second. The catcher whips the 
ball down there. Should the shortstop think his motions out 
as follows: "I will now catch the ball; having caught it, I wll 
now move it over to touch the runner”, it is certain that the 
runner would be safe. Instead, the player, having done this 
act a thousand times, repeats it with no help from his brain 
and at the same time moves his leg over to avoid the runner’s 
spikes. 

Cerebro-spinaJ Iluid 

All these nerves are protected by sheaths of tougher tissue. 
The fibers of the central nervous system are left bare, but 
man’s brain and spinal cord arc surrounded by three layers of 
membrance, called meninges. They arc possibly little known 
to you except as they become infected, thus producing men- 
ingitis. In between these membranes is the cerebro-spinal 
fluid, which allo^vs of a little motion and cushions shocks to 
the delicate nerv'ous tissue. The fluid not only surrounds the 
brain and cord but fills some spaces inside the brain. Within 
each side of the front part of the brain is a space lined witJj 
many fine blood vessels, and most of tlie fluid is formed there. 

From tliese lateral ventricles, as they ore called, the fluid 
passes into a central chamber called the third ventricle. From 
here is a little passage whose name I love— iter a tertio ad 
quartum vcntriculum— the canal from the tliird to the fourth 
x'cnlricle. Also called the aqueduct of Sylvius. I enjoy fl.»t- 
lering myself that liking tliesc old historical names is in the 
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nature of preferring a Goddard desk to a Grand Rapids table. 

From this ventricle the fluid goes through a lot of little holes 
to the spinal cord and the outer surfaces of the brain and cord, 
surrounding them. Afterwards it is absorbed into some big 
sinuses or veins around the brain. You see that it is a sort of 
little circulation in itself. 

The fluid is always under pressure. Wlien physicians want 
information about it, they put a needle between two of the 
lumber vertebrae; that is, in Uie lower back. Sometimes for 
unusual conditions they make a cistema puncture at the back 
of the neck just below the skulL This latter is a much more 
tricky procedvue as it is near the medulla oblongata, the very 
delicate place where the brain and cord join. But sometimes a 
puncture here is of great value. 

As the fluid runs out through the needle, its pressure can 
be measured. Low pressure is not particularly important but 
high pressure may be. Inflammation or tumors may make 
great pressure as may injuries with resulting bleeding within 
the skull. Certain drugs are said to increase pressure. Morphia 
is one of these, which is unfortunate as it may lead to patients’ 
being refused morphia when they are suffering great pain. 

The color of the fluid may give valuable information. Ordin* 
arily it is clear and colorless, like water; in certain conditions, 
as some types of meningitis, it is turbid or cloudy. For years 
neurologists impressed me greatly when they spoke of the gold 
curve, meaningless to me, and especially with their references 
to xanthochromic fluid. I have always stood in awe of these 
learned men, but a few years ago I looked up xanthochromic 
and found that its full meaning is just yellow-colored, ex- 
pressed in Greek. Words like this are a harmless hobby of 
neurologists and psychiatrists, who really know a lot of things 
that you could not understand in any language. 

So let us hope that you never have to get concerned about 
your spinal fluid. If the examination proves “interesting” to 
the physicians concerned, tliat probably means trouble to 
you. With you, as with the little Eton boys, sporting on the 
banks of the Thames; “Where ignorance is bliss, ’tis folly to 
be wise.” 

Nowadays a goodly proportion of you have had your atten- 
tion called to the spinal fluid by the familiar spinal anesthesia. 
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Once again a lumber pimcture is used for that is the easiest 
place to introduce a needle. A few drops of fluid are first re- 
moved and the drug which produces the anesthesia is dis- 
solved in this and introduced into the spinal canal. There are 
lots of little tricks to have flie anesthesia begin at the desired 
level, to make it last longer or shorter times, etc. Both feeling 
and ability to use the muscles are stopped in this way. 

The well-protected hrain and spinal cord 

I should say that the chief of the original functions of the 
fluid is that of protection. The pressure due to any swelling 
in the central nervous system by means of this fluid can be 
distributed over the whole area rather than concentrated 
dangerously at any one point. Nothing in the whole body is 
more carefully protected than the brain and cord. The skull 
makes a very strong bony case and even if it is broken, that 
is not necessarily serious. It is what happens to the soft parts 
within that counts. I would say that the spinal cord is even 
more carefully protected. The “backbone, os we call the 
whole bony combination, has twenty-four vertebrae as well as 
the sacrum and coccyx at the botton. The resulting great num- 
ber of joints allows it to give, rather than break, but each joint 
normally gives but a mighty small distance. 

The vertebrae lock firmly together. Their powerful liga- 
ments imbed them in great masses of gristle. The whole is 
reinforced by the muscles of the back, most powerful in the 
body. Could you have this demonstrated to you, I do not sec 
how you could help being skeptical of the manipulators ss o 
find that your physical ills arc due to the displacement of I lese 
vertebrae and who put them back in place. Wc physicians c o 
occasionally see dislocated vertebrae, usually in the neck . cr 
severe accidents. They are pretty apt to result in p.'ira >sis i 
notdeatli. . , 

The powerful unyielding protecting walls not infrequen y 
are a disadvantage. If a tumor or bleeding or other wn ’ 
causes incre.ise of bulk, tlic rigid walls allow no room or s\\c 
ing and increased pressure results. Tlie delicate nenous 
sue can stand little of this and the results may be disastrous. 

One distressing result of this lack of spare space has rcccuco 
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much publicity of late years. That is the pain and disability 
usually in the lower back but at times in the neck associated 
with a “slipped disk.” Between each pair of vertebrae is a mass 
of spongy springy material which cushions shocks and allows 
guarded movements. Sometimes this ruptures and pushes 
into the spinal canal. But a nerve is always present on either 
side between the vertebrae, and space is limited. The dis- 
placed material therefore causes pressure on the nerve and 
resulting pain. Surgical removal of the disk is often necessary, 
although this is far from being always the case. 

Perhaps the most striking thing about the nervous system 
is its lack of the power of regeneration. Destroy a nerve cell 
and it is gone forever and no other \vill take its place. How- 
ever, the nerve fiber may be injured somewhere along its 
course. All the part thus separated from the body of the cell 
will waste away. But from the point of injury the wounded 
cell may slowly push out fresh fiber. Even this regrowth com- 
pares poorly v-ith what wc get in other tissue. Surgeons cut 
many tissue.s which in a few weeks may be as good as new. 
If they cut across a nerve fiber, the function of that nerve is 
lost for many months. Nervous tissue also is delicate and easily 
injured. That Is why the brain and spinal cord arc protected as 
no other p.irls of the body arc. 

This system is tlic great regulator of the body. Even the 
endocrine sj’slcm, whose importance is so recognized now, is 
said to l>c dominated by the pituitary and this latter is lorded 
over by a part of the brain. Once it is necessary to activate 
the iKxly, the nervous sj slcm is in command. 


SENSE ORGANS 

Man cannot live by himself alone, but only by contact and 
association uath the outside world. Tlie nervous s>’stcm ns 
dcscrilxrd above could never give him this contact. It has to 
Ikj done by the sense organs. 

From the time of Aristotle it has l)een customar)' to spc.ik 
of man's five senses: sight, smell, hearing, taste, and touch. 
Tlje liny sense organs In the eyes, the nose, the ear^. the motrlh. 
and the skin receive their stimulation from the outside; tlrcn 
tlte sensory nerws transmit the stimuli to the brain svhich I' 
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where man becomes aware of these sensations. Perhaps Ari- 
stotle and his fellow-Greeks could live their simple lives with 
five kinds of sense organs. We are told that the modem man 
has about twenty-five. 


The sense of smell 


In the animal kingdom as a whole probably smell is the most 
miportant sense. It would seem to be of minor importance in 
man, who considers it almost entirely from the aesthetic 
point of view. It pleases him to smell the perfume of flowers; 
it contributes to his taste of some of the most flavory foods. At 


Lining (^ton^ne^ 



TASTE BUD 


Nerve jvbers-^ 

OLFACTORY CELLS 


The sense organs of taste and smell. {After Carlson 6- John- 
son, The Machinery of the Body, 3rd Ed., p. 472. The Uni- 
oersity of Chicago Press, 1953. Reprinted by permission.) 


e other extreme, bad smells may be the most disgusting of 
ensations. The smell organ is a portion of the lining of the 
nose called the Schneiderian membrane, unimportant yet al- 
'Jiys remembered by a medical student. 


The sense of taste 


to tasting is done by numerous little bumps on the 

sw different parts of the longue seem to specialize in 

» sour, salt, etc. Some of the pleasantest tastes arc due 
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largely to smell— for instance, wine and onions. Smell and taste 
are relatively unimportant in man and there is evidence that 
they are becoming more so. 

The sense of hearing 

Hearing is of great importance, and man has developed an 
elaborate and delicate apparatus for it. The outer ear is of 



Tlic cochlea contains the organ of Corti, from which the acoustic 
nerve leads to the brain. (After Max Briidcl, “Tlircc Unptihlishotl 
Drawings.” Philatlrlphia: \V. B. Saunders Co., copyright lOtG.) 


little Imiwrlance in man, although animals move it abotit to 
catch the air vibrations which produce sound. Tlicsc vibra- 
tions may strike the l>onc in which the other parts of the car 
are cmlrcddetl and he;iring may be had by ‘l>one conduction. 

Tlie Ix-st hearing, hosveser, comes when the waves of air go 
through the car canal and cause a membrane, the eardrum, to 
silnatc. On t!»e inner side of this is a liollow space, kept filled 
w-ith air tlirmigli the rustachtan tul)e which connects wltli the 
thmat Just back of the nmtrik As tbr air at sea Irs'cl Is said 
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to have a pressure of fifteen pounds to the square inch and 
varies at diEerent levels, it is important to keep the pressure 
equal on the two sides of the eardrum. The tube ordinarily 
stays closed, but swallowing or other movements of the throat 
open it, so now you know why you should chew gum when the 
airplane leaves or lands on the ground. 

This little chamber or space described above is the middle 
ear. Attached to the inner surface of the eardrum is a minute 
bone called the malleus, or hammer. It is one of a chain of 
three bones with joints between them. The middle one is the 
incus, or anvil; and then comes the stapes, or stirrup, which is 
attached to another membrane on the inner wall of the middle 
ear. This membrane covers a fenestra, or window, which would 
open into the inner ear were it not thus closed. The space for 
this inner ear is carved from the hardest bone in the body, the 
petrous portion of the temporal bone. It is filled by a sac or 
sacs of fluid and along the wall are a number of microscopic 
structures. 

Certainly the best known and probably the most important of 
these is the sense organ of hearing, called the organ of Corti. 
Its complex structure is microscopic, but it is said to h^e as 
many as fifty thousand ‘liairs” projecting into the fluid. Tliese 
hairs connect with the fibers of the eighth or acoustic neive. 
Thus the brain is apprised of the physical effects which produce 
sound. Corti was an Italian of a rich, noble family yet be 
labored for years in the dissecting room and laboratory until 
he discovered and described one of the tiniest intricate 
of apparatus in the body. Having done this he inherile t e 
family fortune yvith the title of Morchese, dropped entirely lus 
interest in medicine and did not even save his microscope, cr 
haps he felt that anytliing more he did would ^ 

anticlimatic after this monumental \TOrk. Perhaps he e la 
he was entitled to a broader, varied life. 

Oliver Wendell Holmes writing of his ancestress, oro ly 
Q, says: 

Soft is the breath of a maidens ^es, 

Not the light gossamer stirs with less. 

Yet tliat gentle sibilation moved air waves to her lovers c . 
causing his t^inpanic membrane, a ver^’ firm stnjc tjrc, 
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vibrate. Then tlie three bones of the middle ear relayed the 
motions accurately, even though one of them was held steady 
by a muscle, the tensor tympani. The last of the series of bones 
then had to move another membrane, and this movement set 
up currents in the fluid of the inner ear causing fifty thousand 
hairs to wave to and fro. These motions affected the acoustic 
nerve, and the brain finally received and evidently rapturously 
responded to this wonderful phenomenon. An elaborate 
method of transmitting these faint vibrations but it works. 

The ear and the sense of balance. It is difficult to under- 
stand some of nature's associations. Although hearing and 
balance would seem to be unrelated, the sense of hearing and 
a major part of the sense of balance arc both achieved through 
the car. The acoustic nerve, the nerve of hearing, also sends 
fibers to the part of the inner ear concerned with balance. You 
must understand that tlio cavity in the bone which houses the 
inner car is not a simple chamber but a complicated system of 
tubes called the labjTinth. Three little cur\’cd parts are called 
the semicircular canals. Two of them stand upright at right 
angles and the third is on its side. WTicnevcr the body changes 
its position, the fluid in these canals moves, as you can see it do 
in a carpenters or mason's spirit level. This change of position 
and pressure is felt by the ncn’c endings and carried to the 
brain. With most of us, loo frequent and sudden motions of 
the fluid make us dizzy and finally sick. You arc not abnormal 
if the continuous motion of a ship makes you seasick. 

I think that wc may agree that the car is the most remarkable 
rncchaniwl system in the Inxly. I have not begun to recite 
the workings of all the gadgets it possesses. I did mention the 
tensor tjanpanl, a minute muscle wluch puts a tension on one 
of the liny Iwiies lh.al moves ssith sound waves. It h.is another 
use. Sound is carried tlirough the bone whiclj encloses the car. 
Hence it would not Ik- rcm.ark.ahlc if our voices, our chewing, 
.ssvallowing. and pulsation of the blood vessels sounded to us 
hie a mcxlem orchestra. It is l»elievcd now that tlie tensor 
tymp.uii m.ay counteract these noises by compensator)* pres- 
stires on the fluid of the inner e.ir. Many people arc mticJj di** 
lurlxa! In* rirjging in the can and otlier noises. Tlje 1»e5t pre- 
liminary to sucxrisful treatment it a Inoss ledge of the under- 
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lying cause. So if the tensor tympani may be the guilty party, 
perhaps we have made a start towards controlling this nuisance. 

Infections of the ear. In the past, infections of the ear have 
been a common and serious problem, especially in children. 
Most “acute ears” were treated by a little incision through the 
eardrum which let out the infected material. If this was not 
done soon enough, the infection would travel through the air 
spaces in the mastoid bone just back of the ear. Then an elabo- 
rate operation was done to remove the infected bone. Now the 
use of antibiotics has almost abolished the surgical treatment. 
The secretary of a very busy pediatrician just told me that she 
has been in the oflBce for twelve years and she knows of only 
one ear which was opened during her time. 

Lempert’s operation for the relief of deafness. It is 
to keep the surgeons down, however. Surgery for infection has 
gone, but Dr. Julius Lempert, of New York, has developed an 
operation for the relief of deafness. It has a most delightfu y 
musical title: the fenestration operation for otosclerosis. Trans- 
lated into the less accurate and more long-winded Anglo-Saxon, 
this means cutting a %vindow into the ear because of hardening 
of the flesh. The surgeon cuts through tlie tissues and bone 
until he makes an opening into the middle ear. Then t e air 
waves travel through this opening and strike directly on Uie ap- 
paratus which sends sound to tlie brain. Tlie great trie is to 
make this opening so that it \vill not heal again and leave Uie 
patient in the original condition. Nature has a tremendous urge 
to repair any injury done to the body. Ambroise Pare, t le grea 
French surgeon of four hundred years ago said: I 
wound. God heals it.” Surgeons of those days poured hoili^ 
oil over battle wounds. Par6 found that wounds which escap^ 
this horrible procedure did much better. Dr. Lenipert la o 
treat gently the wounds going into the inner car and they had a 
tendenc)' to heal over completely. However, bj- 
he can do the operation so Uial the ^^'Ound \rill hea an s 


leave a channel open for the air. 

Hearing aids. As people arc living to an older age . 
more of Uicm are realizing tliat with the advancing 
their tissues have a lcndcnc>' to lose elasticity an p |a > • 

This situation in the car docs result in the liranng being 
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acute. Fortunately hearing aids are being improved, and, what 
is also important, they are getting to be as good form as eye 
glasses. There is an occasional person whose deafness is due to 
degeneration of the acoustic nerve. So check with a good ear 
surgeon before you buy your hearing aid. 

It may be that within a few years hearing aids will be as 
popular as eye glasses. An article in the British Medical Journal 
said that a recent visitor to New York was impressed by the 
number of people in the street wearing hearing aids, and the 
same might be said of London now. 

There is no doubt that they are a great help to many 
people. Children at schools for the deaf, if they have a small 
remnant of hearing, now use them. I am told by a physician, 
deaf himself, that it is very important to recognize deafness 
in young children. Not only are deaf children thought to be 
stupid, unjustly, but it is important that they receive training 
in hearing. He also says that the parents are the ones to de- 
termine this, not the otologist, that is, the ear doctor. He sug- 
gests that they stand where the child cannot see them and say 
softly, “Want some ice cream?” Any American child who does 
not respond to this is definitely abnormal. 

Training in the use of hearing aids is important for older 
people as well as for children. Probably many get too much 
noise and this is confusing. There is an organization to help the 
hard of hearing get the best — for each one — type of aid. 

I suggested to my deaf friend that there might be some un- 
necessary wearing of hearing aids as there is of eye glasses. In 
my youth my family sent me to a man who measured my 
eyesight, found that it was not perfect, and prescribed glasses. 
I wore them all through college. At medical school I got my 
first medical graft by going to a Boston oculist, a teacher in the 
school, who showed esprit dc corps by charging me nothing. 
He said that I undoubtedly had a slight error of refraction, 
but that if they were his eyes he would do without glasses. 
I took his advice and went twenty years or so without any. My 
deaf friend says that this does not work svith ears. He is in 
a position to know. I guess, though, that hearing aids are a 
greater nuisance than glasses, even bifocals. They are very 
expensive, the batter>' upkeep is to be considered, various parts 



COMMUNICATIONS AND CONTROLS 


235 


of the apparatus may break, and they are considerable to carry 
around. People used to be ashamed of hearing aids, although 
why more so than of glasses it is hard for me to see. Probably 
soon they will be as much the mode as dark glasses are now. 


The sense of sight 


Although, without hearing, man is sadly cut off from natural 
communication with his fellows, there is pretty general agree- 
ment that sight is the most important sense which he possesses. 
The otliers are local, and even hearing is rarely of use except 
for sounds fairly close by. Sight allows us to appreciate things 
as far distant as the stars. It is with the greatest difficulty Aat 
we compensate for the loss of sight even with nearby familiar 
things. 

Our sight is well guarded. The eyeball lies within the strong 
bony cavity or orbit and the nerve of sight is back of this, em- 
bedded in a soft mass of protective fat. The reaction of our 
eyelids is extraordinarily quick. Anything approaching the eyes 
causes them to close instantly, often even without our 


knowledge. 

The delicate outer surface of the eyeball is kept continuously 
moist by a steady flow of salty tears from glands just above t e 
eye. This washes away all fine dust that has not been caught 
by the eyelashes. Other glands in the upper eyelids secrete a 
fatty material that keeps the h'ds from sticking toget er an 
also keeps the flow of tears from ninning over. Most o )is 
liquid evaporates but some runs through a small 
the inner comer of the eye into the nose. Hence the ossing 
of the nose so common at plays, Aveddings, etc., wlien peop e 

do not want to admit their sentimental weeping. , 

This weeping is a peculiar phenomenon, peculiar o i 
human race. It is evidently a recent acquirement o 
heings, biologically speaking. Babies do not weep un i ic 
are about two months old, and no other animal weeps, ^ 
the references several centuries old to crocodile tears. »s 
emotional affair — people weeping for joy as s'C as 
ond sorrow. It often gives physical relief from menia cn 
And it is sometimes embarrassing. 
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The eyeball is a globe with an exceedingly tough wall and a 
front surface that must be the most delicate in the whole body. 
You may be barely able to see a speck after it is removed, 
although while under the eyelid it caused you anguish. The 
steady flow of tears saves you from many such unpleasant 
episodes. 

As a piece of apparatus for receiving, transmitting, and 
recording light waves, the eye is much like a camera except in 
its shape. This globe shape allows the six muscles attached 
to its outer surface to move it like a ball and socket joint. They 
are fastened far enough forward so that they do not pull against 



the point of attachment but curve over the surface as a baseball 
pitcher’s fingers curve over the ball, giving a firm hold. Ordi- 
narily the two eyes move together, thus keeping both focused 
on the object. Unfortunately some children have muscle 
trouble, resulting in a squint, and they cannot do this double 
focusing. Such children should be seen promptly by compe- 
tent oculists, for many of them need the shortening or length- 
ening of one of these muscles. 

Helmholtz, the great German scientist, said that he could 
design an apparatus for seeing which would be more efficient 
than the eye. Perhaps he could have made one for temporary 
use. But would it have worked well in bright sunlight, fairly 
well at night, also under water; would it have been kept in good 
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order by home repair while still in use; would it have beeh 
fairly efficient after nearly a century of use and capable of de- 
veloping pictures far more quickly than a modem polaroid 
camera? Also could it have taken colored pictures under poor 
lighting conditions, carried an unlimited supply of films, and 
been capable of instant focusing for near or far distances? 

Even with the eyelids closed there is enough transparency to 
allow us to distinguish between darkness and light, but the light 
rays which we really use for sight must come through the pupil. 
The size of the pupil is automatically regulated by the sur- 
rounding iris which consists of two muscles, one to open and the 
other to shut. These muscles act more quickly than any other 
involuntary muscles. The pupil enlarges when we look at 
distant objects, contracts for near ones. There is much more 
variation, however, produced by varying amoimts of light. 
Bright lights cause small pupils. In the darkness of night the 
pupils become very large. 

In certain conditions, such as syphilis of the nervous system, 
there is a phenomenon known as Argyll-Robertson pupil: the 
pupil will contract as an object approaches it, but will not do 
so when a bright light shines upon it. A generation or so ago 
these actions of the iris made the front pages of newspapers. 
Harry Thaw, a rich playboy, was being tried for murder. The 
defense was insanity, which not infrequently in those days was 
caused by syphilis. District Attorney Jerome, of the family 
from which Winston Churchill, through his American mother, 
got a goodly part of his ability, sought to discredit the defense 
ps>'chiatrist, who was, in the language of the present daj, a 
four-flusher. He asked him if Argyll-Roberlson was one man 
or two. The answer was really of little importance, but t e 
'vilness, instead of admitting that he did not know, foolishly 
guessed two. This mistake of the psychiatrist serv’cd to raise 
the name of a Scotch physician from comparative obscunt)* to 
considerable fame, as well as to show how, in the anfractuositics 
of the law, a reaction of the eye may become important, ega > . 

In both a camera and an eye the entering rays of ig p.ass 
Uirough a lens which focuses them on the back svall. ic cn 
of the eye is enclosed in an clastic capsule. As this is tig i en 
or loosened by muscles, the shape of the lens changes accord- 
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ing to the distance from the object looked at. This adjustment 
is known as accommodation and in the normal eye it allows 
one to see clearly either near or far. Unfortunately many eyes 
are not normal. The most common dilEculty is that the front 
to back dimension of the eyeball is either too short or too long, 
so the light rays cannot be focused accurately on the back wall. 
Then the direction of the light rays has to be changed before 
they enter the eye. This is done by spectacles. 

So far, so good; but elderly people do not need to be re- 
minded that the spectacles which did a perfect job for them at 
twenty-one are not at all what they need at sixty-one. There 
arc two principal reasons: change in the shape of the eyeball, 
due mostly to the pull of the muscles attached to it, and also 
changes in the shape of the lens. At any rate, persons who have 
been very nearsighted in early life may find that they may dis- 
pense with their glasses in later years, while we who started 
clear sightcdly forth in our youth find ourselves baffled by the 
obscurities of the telephone book. 

A good lens is crystal clear, but unfortunately opacities some- 
times occur, forming the well-known cataracts. My medical 
dictionaty' has eleven inches of fine print listing the different 
varieties. The least displeasing to me is the “incipient cataract 
. . . sometimes remaining unchanged for years.*’ 

The picturesque name, cataract, developed because a film 
seemed to “’drop” dowm over the sight, obscuring vision. Oc- 
casionally cataracts appear in the newborn infant; sometimes 
they follow as the result of disease or injury of the eye. By 
far the most common is the senile cataract, developing usually 
after middle age and seemingly a part of the aging process, 
rortunalcly a great many such cataracts develop slowly and in 
one eye more than the other. Tlie duly of the ophthalmologist 
is to judge whctlicr tlic patient is gelling along well with the 
l>cllcr eye and when the cataract is "ripened,” that is. in the 
Ih'sI condition for removing. When the proper time has arrived 
and the oiH.Tation has l>ccn well done, then powerful glasses 
may give good vision. 

So far the app.iralus for handling the organ of sight h:is Iktu 
dcscTilKtl. The real sense organ is the retina, cosering alxiul 
two-thirds of the inner wall of the eyeball. The other sense 
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organs of the body are formed at the ends of nerves. The sen- 
sory part of the retina and the optic nerve itself are really an 
outpushing of the brain. It is decidedly different from any- 
thing else in the body. There are said to be seven million cones 
in the retina and one hundred million rods. Cones register the 
different colors, while the rods give us colorless vision even 
with poor light. 

Strangely enough, sight is a chemical process. There is 
formed in the retina a substance called visual purple. In recent 
years it has been found that the visual purple cannot be pro- 
duced in the absence of Vitamin A. Hence night blindness is 
a striking symptom of this avitaminosis, A knowledge of this 
phemonon has contributed to the art of the X-ray specialist. 
These physicians do some of their most important work in the 
dark room, studying faint shadows on the fluoroscopic screen. 
Light uses up the visual purple quickly. With plenty of day- 
light we see well enough, but we seem almost blind when we 
first enter a dimly lighted movie house. Some of this is due, 
of course, to the contraction of our pupils. So after lunch my 
friend Dr, B,, the roentgenologist, puts on dark red glasses. 
These allow the visual purple to accumulate and the pupils to 
open wide. If he has plenty of time lie spends a few minutes 
in the absolute darkness of the examining room before he be- 
gins, wth the eyes of an owl, to look at the screen. 

There is another way in which sight fatigue may be demon- 
strated. After you have looked for a while at a brilliantly col- 
ored landscape, turn your back on it, stoop over, and stirs’C) 
it between your legs. The increased brightness of the colors 
will reward you for the undignified altitude that you hase as- 
sumed. You are using another part of your retina where the 
visual purple has not been so much used up. 

Helmholtz, who thought that he could design a belter eye 
than tlie one we use, was really one of the greatest of scienlists. 
Among his many achievements ^^•as the invention of the op > 
lhalmoscope. This device consists of a circular mirror ualn an 
electric light bulb placed at its center so that the light is r^ 
fleeted into the interior of the patient s eye through the pup« • 
At the upper edge of the mirror is an opening throug i " uc i 
the posterior, internal surface of the eyeball can he mcwc< . 
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Attached to the machine is a disk which allows any one of a 
series of lenses to be placed over the opening, thus bringing 
the retina into exact focus. To the modem physician the 
ophthalmoscope may be as valuable as the stethoscope. Many 
abnormal conditions in the body — diabetes, kidney disease, 
high blood pressure, and brain tumors, for example — cause 
changes in the eye, chiefly in the blood vessels. This gives 
valuable clues in diagnosis. 

Dr. Samuel Gridley Howe, helper of the blind. Many 
great minds have studied optics, the science of light; and led 
by Helmholtz, they have applied these studies to help human 
sight. All in vain, of course, is this work to those who have lost 
their sight. One man, certainly not a great scientist, is out- 
standing as a helper of the unfortunate blind. Yet, though he 
was one of the most colorful and forceful men we have ever 
had, when his daughter died a few years ago, our leading 
news magazine referred to her as the daughter of Julia Ward 
Howe, author of “Tlie Battle Hymn of the Republic.” Com- 
paratively few would have been enlightened had they been 
told that her father was Dr. Samuel Gridley Howe. 

His portrait, painted in oil, hangs in the John Hay Library at 
Bro\m University. It shows a handsome, slender, black- 
haired young man %vith a long old-fashioned rifle on his knees. 
He is attired in an elaborate Greek costume; all this in keep- 
ing >vith his romantic, chivalrous youth. 

Bom in Boston, he came to Brown because he was the best 
reader in a family which could afford only one boy in college 
and which Nvas opposed to Harvard politics. Nevertheless he 
took his M.D. at Harvard. There were not any internships in 
tliosc days; but BjTon had written of the isles of Greece, “where 
burning Sappho loved and sung"; and he had joined the Greeks 
in their war against the Turks. So Howe offered his sword and 
surgical scrsiccs to the Greeks. Nowadays a doctor is a non- 
combatant; he only became a surgeon when the fighting was 
over. After three years of guerilla warfare and several years 
of distributing American help In Greece he went to Paris and 
wished to get Into Uie 1830 Revolution, known ns the Tlircc 
Days, whicli put Louis Philippe on the throne; but Lafayette 
told him, “this is our battle.’* 

Returning to Boston just as the Asylum for tlic Blind was 
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established, Howe was chosen to run it. He went to Europe 
to study schools for the blind, got mixed up \vith Polish relief, 
was thrown in prison in Berlin, from which the American gov- 
ernment managed to rescue him, but never again could he go 
to Berlin. So far he certainly had not been much of a doctor. 
A great Boston merchant with the magnificent name of Colonel 
Thomas Handasyde Perkins gave his house and grounds for 
what has since been the Perkins Institute. Dr. Howe improved 
the methods of teaching the blind and developed printing with 
raised characters which could be felt. Soon he heard of a 
seven-year-old girl at Hanover, New Hampshire, who had had 
scarlet fever at two years of age, leaving her blind, deaf, and 
with taste and smell blunted. This was Laura Bridgman. He 
brought her to Boston and with unending patience and in- 
genuity educated her so that she became a capable woman. 
Since his day blindness has not been the handicap it formerly 
was. 

Our hearing and our sight are what really make us part of t e 
world around us. The lengthening of man’s days and the co- 
incident development of aids to vision and liearing are, low 
ever, making us more tolerant of imperfections in these 
We no longer expect to be treated as was the hero o 
Thrale’s "Three Warnings.” This lady may be remembered 
by you as the friend of Dr. Samuel Johnson. She woto a ^cm 
with the above title which got into many of the schoo ant lo o- 
gies of the last century. i i n d 

Farmer Dobson had been promised in his youth, by ea i, 
that he would be given three w’amings before being ta en 
away. When Death finally came, he told his victim He 
should be satisfied with his long healthy life, but Farmer o >- 
son insisted that lie had many infirmities. Tlien Death rep i 

“If you arc lame and deaf and blind, 

You’ve had )’Oiir three sufficient w.arninps; 

So come along, no more well part, 

He said, and touched him wth his dart. 

The sense of fouch 

Wc would not know much of the rest of the «‘orId • 

not sec or hear. Portions of both the eye and the ear arc 
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from the skin; and Laura Bridgman and Helen Keller, revert- 
ing to more primitive conditions, overcame blindness and deaf- 
ness by the sense of touch in the skin. Of course they combined 
this with more intelligence than did John G. Saxe’s sextet: 
There were six men of Hindustan 
To learning much inclined, 

Who went to see the elephant, 

Tho all of them were blind, 

That each by observation 
Might satisfy his mind. 

As they severally felt the side, leg, ear, tail, trunk, or tusk 
they respectively decided that the elephant was very like a 
wall, tree, fan, rope, snake, or spear. The “educated finger of 
the surgeon is developed throughout his practice to obtain 
delicate feeling and is a great aid to him. To intensify this 
training many surgeons use only one hand for this purpose, 
handling instruments with the other when it is necessary to 
work by feel. Almost never do I feel a pulse with my right 
hand. 

Different parts of the body vary greatly as to the amount of 
touch sensation that they have. TJje skin of the finger tips is, as 
you know, very delicate in its feeling. You could not begin 
to feel a touch in the small of your back as you would on the 
finger. There is another interesting clement about the sense of 
touch wlilch physiologists call “tactile discrimination.” The 
other evening I pLiccd two pencils side by side so that tlicrc 
was possibly a quarter of an inch between their tips. With 
these two tips I touched my wife’s check and asked her how 
many pencil lips she felt. She fell one. I then touched her 
finger tip and she had no hesitation in telling me that there 
were two points. If any part of the body other than the finger 
were available for re.'iding Braille, it would not have enough 
tactile discrimination to do it. 

The sense of pain 

Tlicrc is a special set of ncr\’cs and sense organs for totjch. 
Tl>erc is another set for heat, one for cold, and still another set 
for pain. Some years ago when physicians did not make many 
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blood examinations they took die blood from the lobe of the 
ear. Now that they make many, they have found the tip of 
the finger a much more convenient place to prick and, with the 
pragmatical philosophy of the human race, they say that the 
blood in the finger is better than that in the ear. Personal ex- 
perience with both operations has demonstrated to me the 
disagreeable disadvantage of trifling with pain organs in the 
finger tips. The existence in the same area of both touch and 
pain organs may be a cause of considerable trouble when an 
operation is attempted under local anesthesia. You can explain 
to an intelligent, well-balanced patient that you will cause no 
pain but that nevertheless the sense of touch will still be 
present. Some uncooperative patients, highly nervous, just can- 
not make this differentiation. Beset with fear, they jump or 
cry out at every touch. The smart surgeon will be the one to 
quit under these circumstances and call the anesthetist to put 
the patient to sleep and remove the mental impediment 

Although the sense of touch is almost always fairly accura e y 
localized, this is not necessarly at all the case with pain, ne 
reason is the enormous number of pain organs. The 
of touch and pain organs in the skin are 500,000 and 4.000.000. 
respectively. In the old days when the teeth were not so care 
fully attended to, it was often difficult for the patient to e 
which tooth was aching. It might seem to him that the " >o c 
jaw was involved. Tlie dentist might have to rely on us o'%i 
examination. Despite the extreme sensitivity of the fron o ic 
eyeball who can tell where a cinder is resting? 

One of the few surgical writings which might he consi c 
classic is John Hilton’s Rest and Pain, written nearly a con u 
ago. His full phrase was 'Tlic Diagnostic Value of Uin a 
he showed how careful we must be to interpret pam ’ 

with a knowledge of anatomy; and particular > low 
anatomy had developed through the ages. .... 

Hilton cited for his first case a man with pain in us c* 
amination showed that he had a jagged tooth and an , 

posilc it on the side of his tongue. ^Micn these .wn c 

to. the pain in his car ceased. Tim fifth or 
furnishes sensation at both these places and it is ra i 
mon for disease in the mouth to send pain shoo «ng * p 
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ear. Mr. Hilton found that when a joint was inflamed, the pain 
might be felt over the muscles that moved the joint, rather than 
over the joint itself. 

The pain of appendicitis usually starts in the mid-upper 
abdomen, rather than over the appendix. One of our local sur- 
geons used to say, "If the pain starts in the right lower ab- 
domen, it is not appendicitis.” Patients with gall bladder 
disease arc likely to experience pain in the right shoulder. Dis- 
ease of tlic spine often gives pain in the front belly. In fact, 
although pain is given us as a protective blessing, and not to 
mortify us or as retribution for what Great-grandmother Eve 
did, its tendency to masquerade often makes the task of the 
diagnostician far from easy. 

The sense of heat and cold 

Tlic sense organs for heat arc distributed unevenly over the 
IxKly, the face being particularly well provided. Physicians 
have found that the palm of the hand is especially sensitive to 
licat. If wo suspect inflammation in an area of the body wo feel 
for local heat and we determine this by placing the very center 
of the palm of the hand over the spot. Lepers unfortunately 
sometimes lose Ihclr heal and pain sensations, and may hold 
a Iniming object until their fingers arc severely burned. Heat 
sensation is easily one of our best protective devices. 

Tlicrc arc also special sense endings by which we feel cold. 
Tlicy evidently do not give as intense sensations as do those of 
heat, for it is not uncommon in severely cold weather for per- 
fectly normal people to freeze their noses, cars, or fingers srith- 
oul re.ali7.ing tint they are doing so. Of course, for the degrees 
of temperature where burning or freezing docs not take place, 
the pss’chic reaction usu.i11y determines the patient’s comfort. 
Perhaps the numl>cr of heat and cold receptors may have some- 
thing to do uillj this. As I feel comfortable in the otitdoor 
winter wc.ithcr and very uncomfort.ahle in houses heate<l and 
driesl as never Ix-fore In the history of man, perhaps iny psyche 
ami collection of nerse endings keep me lonesome in my 
feelings. 
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Sense organs within the body 

As you may see, all these senses so far described are for re- 
lationships with the outside world and are directly or indirectly 
connected with the skin. There are other sense organs within 
the body, as those which give us muscle sense, sexual sense, 
etc. Surgeons find that they may cut the intestine without pain, 
ut if they pull on the mesentery, the membrane which con- 
nects the small intestine with the abdominal wall, they cause 
severe pain. The severe colic often asociated with gall stones 
in the urinary tract apparently is due to spasm 
w en an attempt to move them along occurs. The mere 
presence of these stones is not necessarily painful; many per- 
sons carry them to the grave with no suspicion on their part 
that they possess them. 

worse than that experienced when 
with of the heart is suddenly interfered 

' It is of a crushing nature rather than a sharp cutting 
ne and is often associated with a fear of impending death, 
j ^ ewise the patient does not locate it as in the heart itself, 
am sure that little is known regarding how all these sensa- 
^ of the body are received and registered, 
be ®*’83ns are small, inconspicuous, and enormous in num- 
of nature it would be impossible to live without 
them ’ ” organized society it is demonstrated that none of 
IS essential to existence, but man cannot live as a social 
^eing ^vithout them. 
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VITAMINS 

Most of tiik human body can he seen and studied dy the 
skilled oljscn'cr wilh liis microscope. But we now come to con- 
sider some infinitesimal parts of iis, mysterious but so important 
tliat they have liccn discovcretl chiefly by our startling, some- 
times dire symptoms when these tiniest parts arc absent or do 
not function projicrly. We arc a long way now from the times 
when j>eople l)elicved only what tlicy saw. W'c can be much 
more definite and certain than in those days, for any amateur 
m.igiciait knou's that tl»c motion of the hand Is quicker than 
the eye, and a legally trainrtl man will tell you that proper 
circumstantl.ll evidence is more reliable than the testimony 
of witnesses as to svhat they saw. 

Although the pl.qers in this g.une almut to lx* descrilK-d are 
little, they are clesrr and they have tlie fighting spirit. Ilieir 
teamplay uwild make t)»e Notre Dame squad look like a 
buncli of saiuilot scrubs Wr can tell yosi a lot aliout their 
luckgtound. \sh.it they did In past seasons, and can otith'n<* 
iiuny of their mmt hrillbnt plajn. 
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Sir William M. Bayliss in his boolc on physiology stressed 
the fact that there are many chemical compoimds which are 
indispensable to the normal activities of organisms, although 
present in only infinitesimal amounts. He was talking about 
hormones. Since his day the study of these, along with vita- 
mins and enzymes, has shown that these littlest things are 
more important even than he surmised. Perhaps it would be 
well to tell what these three substances are before we consider 
their activities. A hormone is a chemical substance formed in 
one organ, and carried by the blood to other organs or tissues 
on which they act. They have been called “chemical messen- 
gers. ’ An enzyme is a complex organic chemical, produced by 
living cells, which by its presence brings about certain chemi- 
cal changes — as for example, pepsin, which is produced by 
cells of the mucous membrane of the stomach. What vitamins 
ere and how they act will be considered in the following 
pages. 

For instance, we are told that Dr. Edward C. Kendall, when 
he first isolated thyroxine, which is the material that does the 
work of the thyroid, used six thousand pounds of thyroid tis- 
sue in order to get one ounce of thyroxin. Yet, compared wth 
some of the minute amounts that are dealt with nowadays, Dr. 
Kendall collected an enormous lot. Wc talk nowadays o 
milligrams. A milligram is a thousandth of a gram or one 
thirty-thousandth of an ounce, and I have before me a state- 
ment that one man got ten milligrams of male hormones out 
of Seventy-two million milligrams of urine. It seems evident 
now that a vitamin molecule is part of an enz>'mc molccu e, 
yet it is believed that a single cell of the body, which is so sma 
that it can be seen only tinder a microscope, may ha\e man) 
cnzjTncs in it. Some of llic metals are also used in minute 
amounts. It lias recently been determined that there las to 
lie some cobalt in order to form vitamin Bis. 

Enzymes seem to be the ultimate agents wbicb do t i ngs 
in ibe body. Wc bavc long talked alwnt tlic enzymes wlncn 
‘ligcst our food. It lias been pretty certainly determined tlia 
tlicrc are sneb definite substances, for 'se knoss- svliere anil 
linw tliey work. Pliysiologists feel sure from llieir obsep-atiom 
that tlierc are innnmcrablc mimlicrs of such en/ymt.s t iroiig * 
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out the body. In fact wherever there is life, in or out of the 
animal body, there are enzymes present. One of the busiest 
enzymes that you are all familiar with is the enzyme which 
causes the fermentation of sugars and produces alcohol. Vita- 
mins are necesary to make these enjymes, and hormones 
seem to be necessary to regulate the work of enzymes in the 
body. 

We know that the body needs small but important amounts 
of minerals and vitamins besides the long recognized carbo- 
hydrates, proteins, and fats. There are lots of these vitamins 
and they can all be taken in our food and drink, but no one 
food has them all or even most of them. Hence the dangers of 
special diets and the sure-fire advantages of well-balanced 
diets. 

The name vitamin is a recent one and it is not a correct one 
at that. Casimir Funk, who coined the name in 1911, found 
that these substances arc essential to life, hence the first 
syllable of the name, vit-, as in vital. He then decided that 
the belong to the group of proteins which is called amines. 
Mr. Funk was wrong here. The vitamins are proteins, but 
they arc not amines. Nevertheless, it makes a good word and 
it's here to stay. 

Some of the effects of lack of vitamins were known long, 
long ago. It is over two hundred years since it was first recog- 
nized that scurvy is due to a lack of fresh vegetables and 
greens. A short while after this discovery, Captain Cook, the 
famous English navigator, made his voyage around the world 
and by taking advantage of this knowledge kept his men 
healthy. He also carried a supply of lemons. With the idea 
that it wns limes that were used, the name ‘limey" has stuck 
to the English sailor ever since. 

^Vllat seems to me tlic best description ever given of a 
vitamin deficiency was told in Dana’s Two Years Before the 
Most. 

The scurfy had begun to show itself on board. One man had 

it so badly as to l»c disabled and off duty, and the English lad. 

Ben, was In a dreadful state, and was dally growing worse. 

Ills legs svkcllwl and pained liim so th.-»l he could not walk; 

his flesh lost Us elastidly, so that If pressed it would not return 
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to its shape; and his gums swelled until he could not open his 
mouth. His breath, too, became very offensive; he lost all 
strength and spirit; could eat noUiing; grew worse every day; 
and, in fact, unless something was done for him, would be a 
dead man in a week, at the rate at which he was sinking .... 
The next morning we spoke the brig Solon from the Connecti* 
cut River and got from them . . . half a boatload of potatoes 
and onions. . . . We carried them forward . . . ate them raw, 
with our beef and bread. And a glorious treat they werel The 
freshness and crispness of the raw onion, with the earthy taste, 
give it a great relish to one who has been a long time on salt 
provisions. We were ravenous after them. . . . The chief use, 
however, of the fresh provisions, was for the men with the 
scurvy. One of them was able to eat, and he soon brought him- 
self to, by gnawing upon raw potatoes and onions; but the other, 
by this time, was hardly able to open his mouth, and the cook 
took the potatoes raw, pounded them in a mortar, and gave him 
the juice to drink. . . , This course soon restored his appetite 
and strength, and in ten days after we spoke the Solon, so rapid 
was his recovery that, from lying helpless and almost hopeless 
in his berth, he was at the masthead, furlfng a royal. 

The unknown miracle worker then was the now familiar 
Vitamin C. 

A Japanese admiral showed, seventy-odd years ago, that a 
liberal diet would prevent beriberi, a disease affecting t e 
nerves and heart. Here again the result of a vitamin defi- 
ciency and how it could be avoided were known, but no one 
had an inkling what the cause really was. Not many years 
later the vitamin deficiency was identified. Yet our doctors 
in World War II found plenty of beriberi sHll present in the 
East. There the peoples, who subsist almost entirely on nw. 
l»ave learned to their sorrow that they have put their depend- 
ence on a slender reed. What an example of human ^ 

that they should lake the trouble to polish their riw an m* 
lose a life-saving vitamin, part of the B complex. Unfortunate y 
in some places there is no way for the people to learn or 
get what they need. i 

'Vc in this part of the world arc lucky that we are a ^ 
nave about every digestible material In our diet. , ' . 

and poverl}' arc the two chief reasons for vitamin c ici 
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Also foolishness and carelessness occasionally give minor de- 
grees of trouble. The followers of food fads are usually far 
from hearty. Then we have “bachelor’s scurvy.” Some un- 
fortunate, living alone, unaccustomed and unskilled in pre- 
paring meals, takes the line of least resistance and eats the 
same inadequate meals day after day. He is not actually 
sick but he becomes 

A pallid and thin young man, 

A haggard and lank young man, 

A greenery-yallery, Grosvenor Gallery, 
Foot-in-the-grave young man. 

All of man’s foods — vitamins, proteins, carbohydrates, fats, 
and some of the minerals — originate in plants. Of course, a 
lot of what we eat goes through several stages before we get 
it. A cow munches her grass, works her transformation on it, 
then we feast on her beef. We, of course, are unable to digest 
the grass. It seems a little far fetched when our children 
have to take fish oil to get their Vitamin D, which comes from 
plant life. But vegetable matter is eaten by the plankton, the 
plankton is eaten by little fishes, and these in turn are a prey 
to the big fishes, from whom we get our oil rich in Vitamin D. 

The different vitamins and vilamin-de/iciency diseases 

There is not too much reason in the way we have named and 
listed the difi^erent vitamins. The letters of the alphabet were 
chosen, presumably because they were short and handy. 

Vitamin A is found chiefly in a yellow substance in plants, 
which we call carotene, especially common in carrots. I feel 
pretty certain that I have got proper quantities of Vitamin A 
despite the fact that I am entirely uninterested in carrots, 
yams, and yellow squash. But nature is kind to us if we co- 
operate with her. Perhaps my fondness for fish, which contains 
this vitamin, has helped out here. It is stored in the livers 
of human beings, as well as of other animals, and therefore we 
can go for months wthout fresh supplies of it. One of the 
main difficulties resulting from the lack of Vitamin A is injury 
to the vision, especially its manifestation as night blindness. 
Under normal conditions there is a material kno>vm as visual 
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purple that accumulates in the eye and is important for seeing 
well in tlic dark. It is used up rapidly, and we require Vitamin 
A to develop more. 

Vitamin B, to continue down the alphabet, is now kno\vn to 
contain many different substances, so we speak of the Vitamin 
B complex. Thus beriberi, that the Japanese got from eating 
polished rice, was due to a lack of thiamine, a part of this 
complex. Pellagra used to be very common in our southern 
states, where the poor whites lived on a diet of com meal, 
niolasses, and pork, and they suffered greatly from diseased 
skin, diarrhea, and disturbances of the intellect. It is recog- 
nized that these were due to tlie lack of nicotinic acid, also 
a part of Vitamin B. Only recently has it been discovered that 
pernicious anemia is caused by the lack of Vitamin Bu. These 
are only a few parts of the Vitamin B complex. They all seem 
to come from plant life, even Bk which, you presumably know, 
sick persons get from liver. Vitamin Bjs is found in large 
amounts in the large intestine of cows and there is even a 
good deal in the human large intestine. We speak of the 
bacterial flora of the intestine, and flora certainly refers to 
plants, so evidently we are getting this vitamin in the usual 
Way. It may be a shock to my New England readers to learn 
that raw clams are said to destroy a large part of their thiamine. 

The presence of Vitamin C, or ascorbic acid, was early shown 
(although what it was, was unknown) to prevent scurvy. One 
of the earliest workers on Vitamin C was a Hungarian profes- 
sor, Szent-Gydrgyi, who managed to extract it from fields of 
paprika around his home. He thought the substance he got was 
a sugar and, as he did not know what kind of sugar it was, he 
invented the name of “ignose,'^ meaning a sugar of which le 
'vas ignorant. The editor who published his paper thought 
that ignose suggested a bit of levity, Szent-Gyorgyi wired back, 

Ood knows.” 

Unless you are a bachelor, too lazy to get yourself good 
Varied meals, or unless you get caught up in warfare, you are 
not likely to get scurvy in the West. 

An interesting example of how dietary deficiencies can ^ ow 
«P in war occurred in the siege of Kut in the First World War, 
where the garrison was part English and part East In lan. 
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The Tommies ate bread made from white flour, and also tinned 
meat and horse meat. This latter contained Vitamin C; so 
they had no scurvy; but they did have beriberi, due to the 
lack of another vitamin, the life-saving thiamine, part of the 
Vitamin B complex, which is refined out of white flour. The 
Indians, in contrast, ate barley flour which contained thiamine, 
so they had no beriberi; but because of their religion they 
could eat no horse meat and thus got no Vitamin C. Therefore 
they succumbed to scurvy. 

Now we come to Vitamin D, which prevents rickets. Bow- 
legs, swollen joints, and thick skulls, and other manifestations 
of rickets were common in the early days of my practice. 
Today, when every child gets cod liver oil or some other fish 
oil, there is not much of it. Before I went to college, I worked 
for a while in Boston, and every noon I sat on a stool at a 
lunch counter. We all wore stiff derby hats in those days 
which sat tightly on the temples. I had had some rickets in 
my childhood and I have thick bones there. Every motion of 
my jaw muscles, with which I chew, caused my derby to 
wiggle back from my temples. A dozen times during lunch it 
was necessary for me to pull the derby forward again. So far 
as I know, that is the only suffering I have ever had from the 
lack of a vitamin, and I have never bought a vitamin prepara- 
tion in my life. 

One nice thing is that if one gets enough sunshine on the 
skin. Vitamin D will be fonned in the body, For the people 
who live in the parts of the earth where sunshine is a rarity, 
nature compensates by furnishing a pretty liberal fish diet. 
But as I am a fresh air fiend and a sun-worshiper, I am pleased 
to pass it on to you that authorities say that just giving Vitamin 
D \Wll not completely compensate for lack of exposure to the 
sun’s rays. 

E is the next vitamin on the list. It is spoken of as the 
anti-sterility vitamin. This idea is founded largely on e.xperi- 
ments made on rats. I doubt that there is mucli importance 
to be given to it in the case of human beings. 

There is one more vitamin which really is important. That is 
Vitamin K. It plays a large part in the process of coagulation 
of the blood. It got its letter K because it was discovered by 
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a Dane and a Dane spells the word with a K rather than a C. 
itamin K is particularly valuable in cases of jaundice. The 

00 does not then clot well, for the liver is injured and does 
not manufacture some of the material that normally is con- 
oemed in clotting. 

1 have not given you a list of all the vitamins, and I surmise 
a new ones will be discovered before you get time to read 


i-crrge doses of vifomins can Jbe dangerous 

at interest in vitamins is directed exclusively 

notT'" question of excessive intake is 

caused ' * 1 . plenty of reports of injury 

exnlnrp c^i. ^’^cessive use of vitamins. Eskimos and arctic 
eatincT It. hnown that they could be poisoned by 

of tliA r 1 ? , *■ liver. Polar bears live on a good deal 
seas ha^f ^ those cold 

^ver. Pat* Vitamins A and D stored in their 

^ge do<«^^ ^ warmer climates have been injured by 
difficultv i ° have a good deal of 

the first 1)1^ ^®^°Sn.i 2 ing these cases of hypervitaminosis. In 
while after^f^ ^ symptoms do not appear for a long 

^®gin to it Ti ^ 'dtamins have been taken. Then the patients 
swellings in appetite. They notice tender 

is limitation f parts of their body and find that there 
who get tLo ° in their joints. It is usually children 

Parents are ^ the trouble is suspected and the 

siring their about it, it is found that they have been 

"Diey have th A doses than have been prescribed, 

doctors, that T common to almost everybody, even to 

do more good ^ something does good, more of it will 

nrost have forgotten by now the article in one of 
be made^^^ifu peri^icals, telling how arthritis 

"’^^de a lot of tr w Vitamin D. That arUcle 

^nierican Med‘°^i k’ was demonstrated in a meeting of the 
examples of v a few years ago, where horrible 

ne changes, following this abuse, were shoum. 
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Patients who get too large doses over a length of time lose 
calcium from their bones, but strangely enough there may be 
great deposits of calcium in the tissues where they do not 
belong. The patients really feel sick; they are sick at their 
stomach. They have urinary frequency and diarrhea, lots of 
pain in their intestinal canal, and often vomiting. The trouble 
may go on and even result in death. The treatment is simple 
enough, and gives good results when taken early. It merely 
consists in seeing that they do not get Vitamin D or much cal- 
cium in their diet. Take the patients off their high vitamin 
regime, and nature does the rest, if too much harm has not 
already been done. 

A balanced diet provides all the vitamins you need 

One of the most remarkable phenomena of modem times has 
been the sale of vitamins to the American public. A friend of 
mine dwelling on the outskirts of New York City told me that 
an astute businessman came into his town with a lot of ready 
money, bought up large stocks of vitamins, and began a tremen- 
dous advertising campaign. He also brought over from Europe 
several smart investigators, who were evidently financially 
embarrassed. Tliey went to work in the laboratory and every 
favorable report from them went into the advertising. The 
rest of their work was ignored. 

The American public has been spending many, many millions 
of dollars a year on vitamins. It is said that the money so spent 
has been equal to the combined sales of laxatives, dentifrices, 
and hair tonics. I should say that every article on vitamins 
that I have seen, which gave evidence of careful investigation, 
has pointed out that most of the ways in which vitamins are 
used are foolish. Vitamins are tremendously important, but 
tlicy come in foods; the well-balanced diets that Americans are 
easily able to get furnish these vitamins in proper amounts and 
at the same time furnish the proper nourishment. V4jy is it 
then that physicians prescribe so many vitamins? Well, physi- 
cians are also susceptible to the hammering effect of clever 
advertising. As Bernard SImv and other people have pointed 
out, physicians, to hold their patients, at times have to give 
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their patients what they want, and they are going to do it 
if they feel that they are not actually harming their patients. 
The effect of vitamins is a long-range one; practically never 
does a vitamin deficiency occur in a short-term illness. 

Somehow man has managed through eons of time to find 
food to nourish himself, although often handicapped by scar- 
city, When supplies were abundant, he has instinctively 
partaken of a varied diet and although ignorant of its com- 
ponents has got what he needed, including vitamins and min- 
erals. Ignorance, shiftlessness, and poverty were the obstacles 
in the past in certain communities, leading to the spreading 
of hookworm and anemia. 

These poor unfortunates unknowingly brought the troubles 
on themselves. In the parts of this country, where we smugly 
admit that we are more advanced, there are areas, such as that 
near the Great Lakes, where many persons develop unsightly 
lumps in the neck, enlarged thyroids called goiters. These peo- 
ple are dull; some of the children are idiotic dwarfs. Near the 
seashore goiters are rare, because lack of iodine is the scapegoat 
and there is plenty of iodine in sea salt. Of course even the 
inlanders use salt But here is a case of man's inhumanity to 
man. We fortunate ones want our salt “refined. We want it 
to look nice and to contain none of the other sea materials 
which might offend our palates. Or at least the dealers te 
us that we want it so and also packaged in pretty containers 
at a special price. So the iodine has been extracted; now it 
is being returned. 

As man has approached what we call civilization, he as 
become finicky, and done many things to make his food 
he considered more palatable. There is danger when this 
tampering is done blindly. It has been said that Americans 
boil their vegetables so long that they would do better i ey 
drank the water and threw away the rest. Thus they wou 
get the minerals and possibly more of the vitamins an car 
bohydrates. Modem diet is often similar to that described 
by Demosthenes: “Like the diet prescribed by doctors, w ic 
neither restores the strength of the patient nor allows him to 
succumb.” 

Early in the nineteenth century a remarkable and pictur 
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esque man convinced himself and many others that the mill- 
ing which produced white flour left something out. We know 
now that it was part of Vitamin B, but we are a century later 
than he was. This zealous reformer, Sylvester Graham, bom 
in Connecticut shortly after the American Revolution, was 
ordained a Presbyterian minister, but he became famous as 
a lecturer on temperance and dietetics, strongly advocating a 
whole-wheat flour named graham after him. 

His cult was so popular that his followers were referred to 
as Grahamites. Easily one of the most famous of these was 
Lydia Pinkham. (We doctors think that if she had stuck to 
dietetics and left gynecology alone, she would have done mucli 
less harm. ) There were many Graham boarding houses in the 
country where his theories were zealously adhered to. 

But, as is usual with ardent reformers, there were those who 
took him with a large pinch of salt. Ralph Waldo Emerson 
refe^ed to him as the “poet of bran bread and pumpkins.” Gra- 
ham s fame was widespread, for he was an exceedingly popular 
lecturer. He also had a cure for alcoholism which he based 
upon a vegetarian diet. However, he is still famous today 
largely because of his lectures on the science of human life, 
and especially because of his book on Bread and Bread Making. 
He most certainly was correct in his belief that whole-wheat 
is better than white flour, and today we continue to eat graham 
bread and graham muffins. 

The vitamin-supplying vegetables, fruits, and cereals are 
now used freely as they were not in Graham's day, a big im- 
provement in diet. The modem prevalence of pure drinking 
water is also one of the greatest advances since his day, but 
few people drink enough, particularly women. 

Graham ^vas in full accord with that ^vise man, Samuel 
Johnson, in advocating cheerfulness at meals. Johnson said 
that kindness is better promoted, **where there is no solid con- 
versation. It was for tins reason Sir Robert Walpole said, 
that “He alw’ays talked bawdy at his table because in that 
all could join.” 

The millers of Grahams time were removing a certain part 
of the grain in order to obtain a flour that could be easily 
stored without becoming rancid. Tliis flour ^vas white, and by 
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clever publicity the public was led to admire whiteness. Now 
that the home use of flour has almost ceased, so has that adver- 
tising. But the modem interest in vitamins has once again 
aroused the forebodings that Graham had and the bakeries 
are “fortifying” their white bread. 

This is the great modem paradox. Few words connected 
^vith health are better kno\vn that “vitamins. Everybody is 
convinced that the body needs lots of them. At the same time 
food is being processed so that there are less and less vita- 
mins in it. And there is more and more consumption of vitamin- 
less materials: soft drinks and ice cream, for instance. Until 
a few years ago no man ever took a vitamin pill. Today soap 
manufacturers sell them in astounding quantities. Euclid said 
that there is no royal road to geometry. So it is with health, 
but the multitude seem to be convinced of the opposite. 
ignore the comparitively inexpensive balanced diets and spend 
vast sums for the magic multivitamins. But the Lord is good 
to us. There are lots of vitamins around and the amounts 
needed are minute. Most of the population get what they 
need and. although they waste a lot of money, that is not 
serious under modem economic conditions. 

^iiamins build up enzymes 

It should be evident that vitamins are food. Food builds 
up the body or is used to furnish energy. It would seem that 
the part of the body built up by the vitamins is neither muscle, 
bone, nerve, nor any of the other tissues but some m^tenous, 
minute gold dust twins, called enzymes. Nobody as ever 
seen them, but we know from the results of their work Uiat 
they have been around and have been very busy. ^ 

no live activities without them. Their number must e 
tically infinite; each has its oAvn special task and does no o 
task. One thinks of the workers on an auto assem y m 
where one man screws up certain nuts and bolts. It is a 
part of the complete job, but if he does not do it proper y, 
auto performs poorly if at all. Enzymes run the b y assem 
line. 

^Vhen I said that nobody had ever seen the enzymes, 
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referring to the vast majority in the cells of the body. A few 
of them, notably the enzymes of the digestive tract, as, for 
instance, the pepsin of the stomach, have been isolated and 
collected. But to identify them all would be like cataloguing 
the stars. The better our telescope, the more stars appear. The 
biological chemist knows that the number of enzymes he be- 
comes aware of depends only on the amount and complexities 
of his studies. Vitamins help to build these enzymes; now let 
us see how hormones help to control them. 

HORMONES 

Everybody knows what a hormone is; that is, everybody ex- 
cept the scientists who try to study them. The reading of a 
book on hormones is very hard going as the author continually 
has to acknowledge the limitations of his knowledge and qualify 
his remarks accordingly. Thyroid extract, ovarian extract, cor- 
tisone, and numerous other kinds of "gland” extracts are hor- 
mones. The simplest explanation is that a hormone is a 
chemical substance which, having been formed in one part 
of the body, is carried in the blood stream to another organ 
or tissue and influences its activity. 

There are many glands in the body and they consist of a 
rell or a collection of cells which select from the blood or 
build up materials which they then discharge. A familiar 
example is found in the mouth, where the glands discharge 
saliva. These glands have ducts, or tubes, through which 
their fluid flows. They are called exocrine glands (ex; out). 
The endocrine glands {endo: within), however, do not have 
any ducts. Their secretion enters right into the blood as it 
flows through them. These latter secretions are called en- 
docrines, or hormones. 

These substances are catalysts. Catalysts are common in 
chemistry. They cause special chemical reactions to take place 
but they, themselves, are not used up. Hence only minute 
amounts of them are necessary. It strikes me that an e.xccllcnt 
example of a catalyst is the boss over an old-fasbioncd gang of 
street laborers. He does none of the labor himself and yet it 
would cease but for his presence. 
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The action of the first type of gland (exocrine) is not so 
greatly different from what goes on in the kitchen or chemistry 
laboratory. The pancreas, like the salivary glands, has a duct 
and it pours out its secretions through this. The intestine re- 
presents the beaker where the cdiemical reaction with the food 
takes place. For a long time this was thought to be the only 
function of the pancreas. 

But in the last century scientists began to realize that there 
were more mysterious affairs going on in the body than these 
laboratory or kitchen procedures. First it was discovered that, 
if the pancreas is removed, much sugar is found in the blood 
and urinej and later it was shown that this results from a lack of 
insulin, which is secreted by the pancreas, not through the pan- 
creatic duct but directly into the blood stream. This was the 
first great practical result from the study of endocrinologyj still 
the most Important because of the frequency of diabetes. But 
even before this the relation of certain bodily disorders to ab- 
normalities of the adrenals, the pituitary, the thyroid, and the 
testicles had been noted. 

It is convenient to discuss the body as composed of a number 
of individual systems, but they are of course able to function 
only by elaborate teamplay. It is the special function of the 
hormones, secreted by the endocrine glands, and of the nervous 
system to transform your exceedingly varied collection o tis 
Sues and organs into a cooperative enterprise. The hormones 
prepare you in advance for a good fight by regulating yonr 
everyday activities. Tliey oversee the changing of food into 
good tissues, regulate your growth and the production ° ® 
spring. In doing this they are helped by certain portions o e 
nervous system. But in emergencies the nervous system acts 
quickest. If you are attacked by a thug, your nerves tell you to 
^uck and hit back. Your hoimoncs almost as quickly jump up 
nil your immediately necessary activities and release ex ra 


It is advisable, even necessary, to discuss the better- 'no%vn 
glands of internal secretion separately, although the 
interact, blending together like the instruments of an orcJiestro 
to make a perfect symphony. The pituitary is often spo 'cn 
ns the conductor of the hormonal orchestra. The me ap i 
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a reasonably good one although the loss of only one player in 
this orchestra will usually disrupt the playing. 

The pituitary gland 

Of all the intricate, comph’cated organs of the human body 
possibly the pituitary is outstanding. On the inside of the bot- 
tom of the skull is a bony formation called the sella turcica, 



Approximate locations of the chief cntlochrine glands 
in man. {After C. D. Turner, General Endoclirinolopy, 
p. 9. U'. B. Saunders Co.) 


which is Latin for a Turks saddle. It reminds us of the Ameri- 
can western saddle. Seated here is a little mass of tisstie half 
an incli long and a quarter deep. It is divided into an anterior 
and a posterior lobe. 
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When the embryo is developing, the anterior part of the 
pituitary forms from the lining of tiie mouth; and the posterior 
part, from the brain. Thus one might naturally suppose that the 
pituitary would have two functions; as a matter of fact, it has, 
according to different investigations, ten or twenty in the an- 
terior lobe alone. 



Dr. Harvey Cushing ( 1869-1939), the founder of brain 
in America. This portrait by Dean Keller shows him ma m 
his notes immediately after an oj>eration. 

One of its chief jobs is to regulate growth. If * j 

secretions from the anterior lobe ceases to work in c i ’ 
there results a dwarf. Usually these d^varfs are we o 
and relatively normal except for their size. If somet ung, 
as a tumor, causes an overabundance of this secre i . 

|he person becomes a giant. These individuals im 

but not strong. If the increase of secretion does no 
ero\vth is complete, a condition kno\vn as acromegaly g 
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enlargement of parts of the body: big hands and feet, jaw and 
brows. 

The fat lady of the circus also has trouble with her pituitary. 
You don’t have to be convinced tliat people can get very fat 
just by indulging their appetite for food, but even one of these 
wont qualify for side-show jobs unless the anterior hypophysis 
cerebri, which is our pet name for the front part of the pituitary, 
is diseased. Closely related to this is another disturbance, de- 
scribed by the late Dr. Harvey Cushing, of Boston, and this is 
a comple.x affair. It disturbs the growth and the blood pressure 
and the sugar in the blood, and changes the sex characteristics 
so that women are more manlike than normal, and the men are 
less so, and all are enormously fat — a mixed-up bunch of 
troubles. I could tell you more of the disturbances of the an- 
terior lobe of the pituitary but this is enough to suggest the 
complexities. 

Another disease of the pituitary (this time the posterior 
lobe) is called diabetes insipidus. In this, the patient passes 
enormous amounts of urine and therefore has to drink cor- 
responding amounts of water. You can see that tin's interferes 
with digestion and makes it difficult to control the heat of the 
body. You have been told that sweating is the chief method 
for controlling the body temperature. I have known a man 
>Wth pituitaiy trouble which affected his heat-regulating 
mechanism so that he never sweated. He had much disturb- 
ance in hot weather because he was always in danger of a 
heat stroke — he had no sweat to evaporate and thus remove 
his bodily beat. 

The posterior lobe, so far as wc know, is a much simpler ap- 
paratus that tlie anterior. It is derived from the brain and is 
tliercforc mostly nciA’C tissue. An extract of this lobe was ob- 
tained over fifty years ago and was probably wlial was mostly 
used by a few misguided doctors who treated their patients 
will '‘pilultaiy.’* 

Tljcre arc some vcr>' definite uses for this posterior lobe ex- 
tract. It docs stimul.ite smooth muscle. Perhaps you rcmcm- 
l>cr tliat most of the muscles of llic body, those that you are 
well acquainted xs-ith, which, as willed by us, do our so-called 
muscular work, arc striated muscles. (Little grooves or !>and« 
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nm across the fibers.) But in the blood vessels, the intestines, 
and many other parts of the body, there is plain, or, as we call 
it, smooth muscle that works all the time without our even 
knowing it. For instance, our food would not move along our 
intestines were it not for this smooth muscle. Therefore physi- 
cians at times use pituitary extract to stimulate these smooth 
muscles, as for example, when they feel certain that there is 
no actual obstruction in the intestines but that the muscles are 
lying down on the job. 

The smooth muscles of the uterus also may be stimulated by 
this extract. When labor is long delayed and the obstetrician 
feels that the contractions should be increased, he’may use this 
extract of pituitary. Needless to say, there are plenty of op- 
portunities for trouble when one is interfering with the action 
of the intestine or uterus, for example, so these powerful ex- 
tracts have to be used with great caution. 

Although the presence of the pituitary was known to men 
centuries ago, they had little accurate knowledge of it, as is 
shown by their giving it a name referring to nasal secretions. 
There have been recited above some of its actions, but our in- 
formation about all of these things is still vague. You can 
^agine that a mass of soft material, the size of your finger tip, 
ivided into three parts, situated close to the bottom of the 
rain, at about the middle of the skull, and producing possibly 
a score of hormones, does not lend itself to accurate appraisal. 
Still for a long while, extracts from the posterior lobe have 
cen used, and numerous hormones from the incredible an- 
twior lobe have been recognized and some isolated. They have 
effects on growth, stimulate the sex organs, cause the breasts 
enlarge and produce milk, and they influence diabetes. More 
recently a hormone which acts on the adrenal glands, kno\vn as 
e adreno-cortico-trophic-honnone, or more familiarly as 
has been shown to have very important efi^ects on 
Various abnormal conditions. It causes the adrenals to produce 
i^ge quantities of the secretion of their outer layers or cortex, 
ihese secretions have been carefully studied and their chemi- 
^ nature is known. They have very profound effects on the 
processes of inflammation in the body and have proved to e 
'•«y important and powerful subslnnces which must be used 
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with great caution; for, like most effective medicines, they can 
do great harm if \vrongly applied. (They will be further dis- 
cussed under adrenals.) 

Anodier important hormone from the anterior lobe, is called 
the thyrotropic, and stimulates the thyroid, which in contrast 
to the pituitary, is readily accessible and of such size that even 
when not overgrown it may be easily handled surgically. 

The thyroid gland 

In the front of the neck, running across the windpipe just 
below the Adam’s apple, and with a lobe on each side, is an- 
other endocrine gland, the thyroid. In most people it cannot 
be seen or felt. However, many a yoimg woman owes her 
nice full neck, a very attractive feature, to a little enlargement 
of it, which is called an adolescent thyroid. This usually pro- 
duces no symptoms and does no harm. 

Apparently the most important material for the proper fun^ 
lioning of the thyroid is iodine. In certain parts of the world, 
as for instance near the Great Lakes and in Switzerland, where 
there is a lack of iodine, there are a great number of goiters, 
or enlarged thyroids. (Tlie term "goiter” merely means en- 
larged thyroid), Tliesc are uncommon along the seashore 
for iodine is abundant there. In fact the early method of 
obtaining iodine ^vas to bum seaweed and extract the iodine 
from the ashes. The goitrous thyroids, altliough large, really 
contain small amounts of the active thyroid tissue. 

In goiter districts tlierc are many cretins; that is, children 
bom uith deficient thyroid glands. They arc uncoutli, poorly 
developed dwarfs wth subnormal intellects. If they arc starts 
early in life wth proper doses of thyroid extract, they "'»* 
usually develop well both physically and mentally. I know fc" 
tilings in medicine more striking and gratifying than to take 
one of these unpleasant-looking infants, photograph 
record, begin thjTOid treatment, and sec it bloom in a ic" 
months into a perfectly respectable-looking child. Unfortu- 
nately the underdevclopmcnl of the th>Toid is a permanen 
matter and th>'roid treatment must be continued througliout 
life. 
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It sometimes happens that in persons who have developed 
naturally, the thyroid function later drops to below normal. 
This is known as myxedema. There is usually some anemia, the 
hair is coarse, the skin dry and inelastic, and both mentally 
and physically the patient slows up. The first such case to be 
treated with thyroid extract was reported in the British Medi- 
cal Journal in 1890. One or two years later a woman in this 
country was found to have myxedema. She also was started 
on thyroid extract. Some thirty or forty years later I saw her 
for another trouble. She was a lively lady of ninety-odd, despite 
the fact that she had also had a very high blood pressure for 
many years. 

The commonest abnormality of this organ, in our part of the 
world at least, is an overfunctioning called hyperthyroidism, 
lany of these people have an enlargement of the gland and 
a bulging of the eyes, and hence are referred to as cases of 
exophthalmic goiter, ^^elher or not the patient has these eye 
signs or a swelling of the gland, the important part is that 
here is too much of a good thing going into the body. That, 
0 course, is the iodine compound which the thyroid makes. 
Just as the accelerator on your auto allows extra gas to flow, 
thus speeding up the engine, so the thyroid lets extra amounts 
0 its secretion into the blood and this speeds up the body s 
activities. The chemical changes taking place in the body, 
producing energy and building up tissue, are given the name 
nielabolism." When too much thyroid extract causes these 
luetabolic changes to take place too fast, the results are ner- 
vousness, loss of weight, excessive sweating, fast pulses, shaky 
niuscles, etc. b ^ 

Means of studying the thyroid gland. ^Vlle^ this condition 
a helpful means of diagnosis is the estimation of 
. ® "’hl-R., basal metabolic rale. In the past a number of 
nvestigators did years of laborious, elaborate experiments on 
*nany voluntarj' subjects before there was collected the infor- 
means of which these patients now are studied. 
*** *t ^\•as determined what might be considered the 
normal rate of metabolism, when no licat or energy is being 
fnT exercise, but all the heat generated by the 

uual is due to tlie activities of the resting organs and 
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tissues (heart, blood vessels, muscles, glands, etc.). Many 
factors were found to influence the rate of metabolism, such as 
age, sex, height, and weight. Females in general have a lower 
rate than males; the young have a higher rate than the old. 
Any object warmer than its environment gives oflF heat, not in 
proportion to its mass, but in proportion to its surface area. 
As objects decrease in size, the proportion of surface to bulk 
increases. Thus a mouse has a much higher rate of metabolism 
than an elephant. 

Now it is possible to use comparatively simple apparatus and 
cause little disturbance to the patients routine while studying 
him. Oxygen is always a factor in the processes of metabolism, 
so the estimations are made by the amount of ox>'gen consump- 
tion under carefully regulated conditions. Digestion influences 
the rate of oxygen use, so a prescribed diet is given the night 
before and the test made in the morning under fasting condi- 
tions. Physical activity, the warmth and comfort and general 
state of nervousness of the patient are carefully regulated. 

It is, of course, evident that all these matters arc far from 
being easily controlled and fluctuations in the results obtained 
are to be expected. Therefore a number of readings are made 
and the average of them used. As has been said before, "nor- 
mal figures have been set as a result of extensive c.xpcrimcnls 
and the results of a tost are pul down as plus or minus in rela- 
tion to them. Tins is called the basal metabolic rate, abbrevi- 
ated to B.M.R. 

There are a few higlily important cause.s for the changes in 
the B.M.R. Fever raises it; typhoid sometimes brings it tip 
•10 per cent above normal or more. Under-nutrition or starva- 
tion lowers it. However, the one pre-eminent cause for con- 
stant deviation in the basal metabolic rate is a change in the 
activity of tlic thyroid and it is in thyroid disease that this 
laborator>' procedure assumes a leading role in diagnosis and 
the regulation of treatment. Tljc basal metabolism apparatus 
and the information derived from the use of it are n triumph 
of modem research but It must always be borne in mind that 
the value of the information is to be measured solely according 
to the skill and judgment with which it Is used by an experi- 
cnceil physician. 
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Naturally physicians have desired some test of the thyroid’s 
function which would be simpler than the basal metabolic 
rate, which has always had to be taken with a grain of salt, 
metaphorically speaking; certainly not physically. One of the 
latest of these methods is the measurement of the up-take of 
radioactive iodine by the th)a'oid gland. You have all read 
in the daily press that when any material is bombarded by the 
tremendously powerful rays such as are developed in the 
atomic energy plants, some of the atoms of the material become 
radioactive and their presence can be determined by a Geiger 
counter. Despite this remarkable change, the material works 
chemically as it did before. Iodine whicli has been so treated 
can still be taken up by the tliyroid and will perform its func- 
tions as usual; however, it can now be determined how much 
iodine has been absorbed and as the activities of the thyroid 
depend on iodine, the amount of iodine taken up will give an 
index of the activity of the gland. At present this examination 
is often done indirectly by measuring the radioactive iodine 
in the urine. 

The thyroid hormone. The active material which the 
thyroid manufactures and secretes is called lh)TOxin. The 
normal individual uses just enough of the thjToid hormone for 
his needs, neither too little nor loo much. Right lierc we see 
again the teamwork of tlie hormones. One of the hormones 
that the pituitary secretes regulates the working of the lliyrojd. 
Therefore it occasionally happens tl)at when a 
manifests itself in the thyroid the real scat of the difRculty may 
bo in the pituitary. You may imagine that this complicates the 


handling of the case. . , _ 

However, in nearly all eases ll.e sitnat.on seems 'o 1'= 
fined to llie ilivroid and can Ire taken citrr o icrc. ic . 
mem has always been In enl down .he amonn. of thnnsm. 
This has been done in an enormous nnmlK-r of .wses 1^ remo - 
ioR a par. of .he .h>Tnid pland. In order .o 
the best condition for surgery a form of loshne .j^l n Iw gi e . 
. ... Itrllrr acents have Ikccn u^cti uincn 

, .self has ,.en -.om^ 

n prclimm-iiy to MUgers. t'a 
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ment by radioactive iodine is being used; for if enough radio- 
active iodine is absorbed by die thyroid, much of the active 
tissue of the gland will be destroyed by the radiations. This is 
hopeful but we will have to wait and see. 

The parathyroid glands 

It’s the little things that count; this trite observation is 
brought home to us by the parathyroid glands. In the tissues, 
closely attached to the thyroid, are some tiny seeds, usually two 
on a side, one quarter incdi in diameter and diflBcult to see even 
when they are being searched for. These parathyroids have 
much to do with regulating the calcium and phosphorus in the 
blood. The calcium is said to constitute 2 per cent of the body 
weight; 99 per cent of this calcium is stored in the bones. 
Nevertheless it circulates in the serum of the blood and the 
amount here has to be carefully regulated. 

The obvious thing about calcium is that it is great building 
material. The mortar of brick buildings, the shell of the oyster, 
and the bony structure of our body— calcium furnishes their 
strength. But when these break down or lose their usefulness 
they clutter up things and are a nuisance. And nowhere so 
much a nuisance as in the human body. Thrown away calcium 
may form kidney and bladder stones. Still worse and happen- 
ing more frequently are the deposits of calcium in the blood 
vessels, causing arteriosclerosis. 

Fortunately the insignificant little parathyroids and the 
minute amount of calcium circulating in the blood, about one 
four-thousandth of all there is in the body, can pull many 
fast plays and they seldom go wrong. Bulk is not so important 
in the human body as on a modem football field. The para- 
thyroid secretion directs the plays and makes the passes. The 
calcium does the scoring. But it has help, as all spectacular 
players do. It was said above that the parathyroids regulate 
the phosphorus in the blood. To add to the metaphorical 
melange I will quote Dr. W. S. Hoffman: “Equally fascinating 
—but often ignored because of the glamor of its partner, like 
the male member of a dance team— is the role of inorganic 
phosphate.” You see, all substances In the body act as com- 
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pounds; sodium chloride, (salt); H 2 O, a compound of hydrogen 
and oxygen, (water). And Acre is something else without 
which calcium cannot do its work. Vitamin D, procured from 
sunshine and found in cod liver oil and elsewhere. 

Calcium is necessary for the coagulating of the blood; so it 
keeps us from bleeding to death. No mean feat. Its most strik- 
ing effects are on the muscles and nervous system. These, 
unfortunately, can be demonstrated to us only when there is 
an excess or a deficiency, and fortunately these situations are 
uncommon. If a surgeon when operating upon a thyroid inad- 
vertently removes the closely attached parathyroids or destroys 
their blood supply, a condition called tetany occurs as a result 
of insufficient calcium in the blood. The muscles go into spasms 
and other unpleasant signs appear. Milder evidences may re- 
sult from lack of Vitamin D, or alkalosis, which latter is the 
opposite of the much talked-about and fairly uncommon 


acidosis. 

Occasionally tumors grow in the parathyroid glands, causing 
an overdose of their secretion and making the proportion of 
calcium in the serum of the blood high. In order to keep this 
calcium high, the body has to remove it from the storehouse 
in the bones. As it is calcium which gives bones Ihcir stiffness 


and strength, the result is bad. , , , 

If every organ of the body behaved as do the parath>TO.ds. 
life would be easier for us. Tiny as th^- are. it is not sn^rmng 
that they were not discovered until I8S0. Tlnrty pare later 
Oslcr-s slstcm of Medicine made no mention of their dise^s. 
How different iV the historj' of the next gland to be described. 
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how much space is given to this learned physician and how 
much to a bunch of fighting men or politicians. But don’t look; 
he isn’t mentioned. 

Not much was known about the adrenal glands until three 
hundred years after this, when Thomas Addison, of Guy’s Hos- 
pital, London, in a short paper told of a disease which was due 
to trouble in the adrenals. Few scientific writings in all history 
have contained so much in so little, for in forty-six pages he 
also described what has been called pernicious anemia, or 
Addison’s anemia. 

A few years ago I dropi)ed into the hospital and heard a 
brilliant young intern present a case of Addison’s disease of 
the adrenals. His story was indubitably one of the “fairy tales 
of science and the long results of Time.’’ Addison showed that 
a well-kno\%'n combination of signs and symptoms was always 
due to destruction of the adrenal gland. There is anemia, 
weakness and languor, feeble heart action, irritability of the 
stomach, and— most characteristic and strildng— a bronzing or 
dark discoloration of the skin. 

These patients also have a great craving for salt, which is 
reasonable for they actually need the salt. If Addison’s disease 
is suspected but not proved, a method for detecting it is to 
bring the patient into a hospital and put him on a salt-free 
diet. Hospitalization is important, for the withdrawal of salt 
may make the patient wJio has this disease very sick, and 
treatment lias to be prompt and efficient. Salt solution must be 
put right into the veins and the patient given a hormone to 
lake the place of that which the injured gland cannot supply* 

Extract of the adrenal gland was formerly xised, but the drug 
houses manufactured a .substitute with the more than mouth- 
filling name of desoxycorticosteronc acetate. One glance at this 
name would convince you that it could not be sxvallowcd to 
advantage. Tlicrcforc it was pul into oil and injected into the 
muscles. There is a great drawback to this treatment: one dose 
lasts only twenty-four bouts. Nowadays you nil have had 
repeated injections and can appreciate that these sword thrusts 
Into your buttocks would tnderd furnish a painful basis for 
existence. 

A few years ago Dr. George Thom, of Johns Hopkins, nosv 
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of Harvard Medical School, developed a method that avoided 
these recurring unpleasantnesses. The substance witli the long 
name can be formed into pellets. A short incision is made in the 
small of the back and the pellets placed deep in the tissues. 
Here they slowly dissolve, the body takes up the amount of 
substance which it needs, and with proper regulation of the 
amount of salt the patient needs no more pellets for a year at 
least. This method is still being used but also, probably in 
more cases, an injection of related substance which absorbs 
slowly may be used once a month, thus obviating a somewhat 
elaborate procedure. We have here a formerly hopeless condi- 
tion, understood for about a century, recently made amenable 
to treatment and now dominated by simple procedures. 

Addison was sixty years old when be published his great 
work— a striking exception to the commonly held belief that 
original work has to be done by the young. It is interesting 
that lie, one of the l)rightcst and most capable of phy.sicians, 
never had a largo lucrative practice. Tlds was due, undoubt- 
edly, to the fact that he had a haughty, repellent manner, 
which, on his own showing, concealed excessive sh>’ness. 

It is not merely his identification of two wcll-knowm diseases 
tlial makes Addison great. It is said that ihc whole of^cndoc- 
rinology, or tlic study of hormones, dales from March 15. 1&19. 
for from that date it has been realized that disturh.mccs o 
these secretions can cause disease. 

Adrenalin, the hormone of the medulla. The adrena s 
rc.ally two glands: the centra! core called the metlull.i; niitl tjie 
stirrounding shell, the cortex. Tlic hormone from the m« n .i. 
called adrenalin or cpinephrin, was the first hormone which 
'wis extracted in a crj’stallinc form. Now the dnig houses ( o 
not Ijolher to gel it from anim.!! tissues, Imt make it cht mica \ . 
All animals have it in vaiying degrees and *l rn.iy inlcn'J > )mtf 
fellow feeling for anim.aU to leam that a toad in J.'jni.uca us 
in its parotid glands four times as much adrenalin as a itnn.in 
!>eing has in tlic whole l>ody. .. 

Tlic l)ody tucs this secretion for cmrrgmcs* rneasnrrs. • 
Waller n. Cannon, the great pli}*sio1og»'t of ihe liars art ■ ^ _ 
cal School. descnl>cd sshat has l>een callrtl the abnn rra^ 

Ulien an animal meets a situation arousing ssidilm an^rf 
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fear, the medulla of the adrenal pours out its secretion to aid 
the animal in fight or flight. This secretion causes the heart to 
beat faster, pumping more blood; the saliva and digestive 
juices stop secreting as they are not needed for the time; the 
muscles arc made tense and ready for quick work. One import- 
ant effect is the freeing of blood sugar in the liver so that it 
may be “burnt” and provide quick energy. Recently it has 
been showTi that this secretion is made up of two related sub- 
stances. One of these acts to raise blood pressure and is used 
in the emergenc)’ treatment of conditions in which the pres- 
sure has fallen to a dangerously low point (as occurs in serious 
injuries and in a certain type of heart disease). All these and 
other things are done by tlic adrenal medulla. Later the cortex 
begins to aid in the work. 

A generation or so ago a wnritcr of popular dog stories ex- 
plained in terms of the above his ability to get along with ugly 
dogs. According to his theory, persons who fear such dogs 
pump out adrenalin, which causes a bodily odor delected by 
the acute noses of the dogs. The animals, unable to differenti- 
ate beUvecn this fear and anger, work on the thcor)' that the 
best defense Is a quick offense. Tlic dog lover's placidity frees 
no adrenalin; hence no bodily odor suggesting anger; hence 
no trouble with the dog. 

Dr. George Crile, a famous surgeon of Cleveland, followed 
up the idea of Dr. Cannon and formed a collection of adrenal 
glands of many animals, including the big game wliich he shot 
in Africa. His theory was tliat those animals capable of sudden, 
Intense, short-lived activity have large adrenals, owing chiefly 
to the unusual size of the medulla, which excretes adrcn.alin. 
In his museum, which he kept In llic lieadquartcrs of the 
American College of Surgeons, were models and stuffed speci- 
mens, lifesizc, and alongside c.acli ss'as shown the actual size 
and sliapc of the adrenal. Tims a thoroughbred race horse has 
an enormous one while a Perchcron, a huge draught horse, 
possesses a minute one, A lion s Is big, an alligator's tiny. 'TIjc 
mouse, an exceedingly active little animal, lias on adrenal only 
slightly smaller tlun !h.it of the huge lumlK-ring elcpl»ant. 

The hormones of the cortex. All the o!>ove has to do with 
the meslulb (or core of tire adrenal) and its secretion. Out* 
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side it, the cortex, or shell, is credited with having about 
thirty hormones. Probably the count has increased by now. 
One has to do with the handling of the salt of the body. 
Another has an effect on the secondary sexual characteristics. 
Its absence will cause a woman to be masculine in appearance 
and a man to have feminine attributes. Finally, another hor- 
mone deals with the carbohydrate of the body. Thus you see 
that the adrenals are closely associated with the pituitary, 
the pancreas, and the sex glands. 

A great deal of investigation has been made on the cortex 
or outer shell of the adrenal, which, you remember, is really 
a separate gland from the medulla, or core. The substances 
formed here are known chemically as steroids. They are com- 
plicated in structure, but the chemists can draw diagrams and 
talk glibly of seventeen keto steroids. At some of the seventeen 
different carbon atoms on these great molecules, the chemists 
can add on or take off and thus get substances with different 
qualities. Some of these are the hormones of the adrenal cortex 
or at least are very similar to them. 

These hormones are in three groups: 

1. Controls the sodium and potassium which are necessary 
to the body. This hormone also has to do with blood 
pressure. 

2. Influences the carbohydrate or sugar of the body. 

3. Controls the secondary sex characteristics. They make 
the man masculine with his beard and heavy voice, man y 
build and other typical appearances. And they give the 
woman enlargement of the breasts, a high-pitched voice, 
female curves, etc. Apparently all these hormones lave 
some of all these qualities but in greatly varying amoun s. 

Cortisone and ACTH. I will take up the second group be- 
cause all of you have recently heard much about this P^*^^*^* 
type of hormone since Drs. Kendall and Hench of c ^o 
Clinic announced the discovery of cortisone. Now h> row 
sonc, or Compound F, and other associated compounds have 
been developed. These have much the same effect as co uon 
but arc apparently more effective and can be lan 
simpler ways. Presumably ACTH is also familiar to you. 
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letters stand for adreno-cortico-trophic-hormone, and mean— 
a hormone which influences the cortex of the adrenal. This is 
a striking example of the teamwork which you have been told 
distinguishes the hormones. 

ACTH does not itself work in the body much, but it stimu- 
lates other hormones to work. An illustration shows how it 
joins to help when an animal or a man is attacked or angered 
or frightened. The first reactions are given by the nerves, 
causing a reflex dodge or a quick blow, and notifying the 
medulla, or central part of the adrenal. TTris endocrine gland 
quickly secretes adrenalin, causing the immediate bodily re- 
actions that were described above. But the brain has also been 
notified and sends word to the pituitary. The pituitary dis- 
charges ACTH into the blood which carries it to the cortex of 
the adrenals. Here its prodding causes the hormones of the 
cortex to be secreted. I should say that they carry on from 
where the adrenalin leaves off. They overcome the inflamma- 
tory effects of many sorts of damage to the body and diminish 
such effects in the joints injured by rheumatoid arthritis, the 
hearts suffering from rheumatic fever, or inflamed eyes. 

You must remember that cortisone and its related compounds 
are substitutes for the hormones of the adrenal cortex. ACTH 
bestirs the hormones and drives them to their work. So you 
can see that there are two ways of tackling some of these 
associated problems. Method number one-give ACTH to stir 
the adrenal cortex up to do more work. Method number two- 
give a hormone of the cortisone family to do the work. Tliere are 
a thousand complications. 1 think that you and I should be sat- 
isfied with these few generalities. 

The administration of these substances causes some changes 
in the bodily activities which are not desirable and which have 
to be guarded against during treatment. Some of these changes 
are the natural result of unusual amounts of the hormones. 
Some may follow because there is not perfect purity of the 
materials. The removal of thousands of pituitary glands from 
thousands of animals in slauglitcr houses cannot be loo accu- 
rately done and so ACTH is contaminated with some of the 
posterior portion of the pituitary. 

ACTH through its stimulation of the adrenals has some 
effects which are very undesirable. It prevents Inflammation. 
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You can all recognize inflammation if it is where you can see 
it. There is swelling, redness, heat and pain. They seem disa- 
greeable to you but they are nature s way of fighting disease. 
If a patient taking ACTH has pneumonia, all the ordinar)’ 
signs by which a physician recognizes the disease may be ab- 
sent and yet the bacteria may be in the blood or tissues and 
doing harm. 

Cortisone of course has similar bad habits. For one thing it 
increases the activity of pepsin in the stomach and interferes 
with the healing process and this is bad for an ulcer. Yet the 
patient isn't bothered by the ulcer. He has what a young physi- 
cian calls a “concomitant euphoria.” This is our snappy way 
of saying that as the trouble gets worse the patient feels fine. 
Strangely, in the trouble which is lower down, that is ulcerative 
colitis, cortisone may be helpful. 

Although these agents help in many ways, it should be re- 
membered that a fairly common consequence of hormone ther- 
apy is to lower resistance to infection. Thus the presence of cor- 
tisone in the body has a tendency to revive an infection or to 
prevent healing. One of my non-medical friends, who suffered 
from gout, browbeat a young doctor and got a supply of corti- 
sone. WTien he felt an attack coming on, he took some of the hor- 
mone. Result— immediate and miraculous relief of his swollen, 
painful big toe. In no way connected with this, he soon had 
to have his prostate removed. But, just as he was going home 
a few days later, his surgeon noticed that he was getting ede- 
matous (he had abnorraally large amounts of fluid in his 
body). His wound was also breaking down. It took three 
weeks in the expensive hospital to straighten out his cortisone 
difficulty. 

There are parts of the human body far more delicate than t ic 
purse strings. If a big, dangerous operation is to be underta 'cn 
on a patient who has had cortisone, it is nccessar)’ to prepare 
him with great care. As cortisone is a substitute for norma 
adrenal hormones, the gland, since it has not had to 
“lays dowm on the job” as it were, and aftcrAvards ” 
slolliful. Should the surgeon unwittingly operate wi »ou 
fumisliing adequate cortisone, the result for the pat cn m , 
he severe shock or c\ en sudden death. , 

Writing scare stories is not my forte but you must I>e «am 
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Upsetting hormone balance is a serious matter, with nervous 
as well as other reactions. People have even been driven into 
severe mental diseases by cortisone. You know that with sur- 
gery death is frequently near to the surgeon’s knife. Some of 
our new miracle drugs put fully as much responsibility on the 
medical man. 

But I don’t want you to forget that these new agents are 
most decidedly helpful in a number of diseases. Tlie other day 
at the hospital a film was shown by a large drug firm which 
manufactures cortisone. It illustrated the general principles of 
its use and its good effects in proper cases. 

A boy had been hit in the eye by a baseball bat. There 
was inflammation both inside and outside the eyeball making 
a very bad-looking condition. Perhaps the eye would have got 
well anyway but there was a chance of permanent injury if 
the inflammation persisted long. With atropine and cortisone 
dropped in the eye he quickly improved and was soon well. 
But I do not believe that everj' black eye should be treated 
witli cortisone. 

Tliere is a skin condition in which blisters appear over the 
whole body. It is very chronic and may result in death. The 
case in the film was treated with cortisone, improvement soon 
began, and the patient was evidently tided over a serious situa- 
tion. Tliis was not the first time that she had been so treated 
and very probably she would need treatment again sometime. 

A six-year-old boy was evidently very sick with rheumatic 
fever. With cortisone and other proper heart treatment he 
soon showed great improvement. Here was a youngster who 
was in immediate grave danger if his acute attack of rheumatic 
fever was not quickly controlled. Now his chances of handling 
his disease are greatly improved. 

Rheumatoid arthritis may respond in a most startling manner 
to cortisone. The patient sho\\'n in the film was hobbling about 
with difiiculty and evident pain and after seven days of treat- 
ment with cortisone he looked and acted well. He was not 
however badly deformed when his treatment started. Such 
treatment is, however, not without its disadvantages. 

In acute cases such as the boy with the bad eye cortisone 
or its related compounds may work quickly and the cpisww 
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is finished. In the others it is likely that there will be relapses 
when the drug will have to be used again. Sometimes small 
doses may be continued for long periods. Nearly always other 
treatment is combined with it. Spectacular help is received 
from it in many other conditions but it is not without great 
drawbacks and, because of possible side-effects and after- 
effects, it must be used only with great judgment. In the hope 
of finding some compound which will not have bad effects, 
much research is being done. 

You should not be scared into a dither by a long recital of 
the dangers of cortisone. Of course it can do harm. It is an 
incredibly active drug. To allow a poorly trained person to 
use it is equivalent to letting a child play Nvith a loaded firearm. 
But remember that doctors are enthusiastic, not only for a lot 
of good results that they are already getting, but because they 
feel that at last they may be started on a path to greater things. 

The pancreas 

Although the pancreas has long been known as a digestive 
gland, it has also been realized for over sixty years that it is 
fully as important in controlling the sugar of the body. This 
part of its work is done by the nearly two million islands of 
Langerhans that are scattered among the cells of its digestive 
apparatus. The story of the discovery, by Minkowski and von 
Mchring, that the pancreas is involved in diabetes is an 
interesting one. It throws some doubt on the modem belief 
that if enough money is appropriated the secrets of nature 
will be solved. These investigators removed the pancreas from 
a dog to study the effect on its digestion. The dog subsequently 
died, but with symptoms suggesting diabetes. This hint alone 
uffghl not have attracted too much attention; but a caretaker 
noticed that during the life of the dog. whenever it visltctl a 
tree slump, flies congregated there. Tlie flies ignoret t ic 
rounds of the normal dogs. Tliis obscr\'alion led to the ex- 
amination of their urine and the discover}' that the d^ " * 

had been operated upon had urine loaded wth sugar. le o »cr 

dogs on a similar diet had none. I should say that most um ^ 
mental discoveries have followed from accidental obsersa ions 
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which have aroused an intelligent curiosity in persons qualified 
to study the problem. 

Insulin and the treatment of diabetes. Naturally, from 
this time on, attempts were made to extract from the pancreas 
whatever produced this effect on sugar. None succeeded until 
shortly after the First World War when Banting, a young physi- 
cian of Toronto, Canada, with his associates, found a way to 
extract this internal secretion. There have been great improve- 
ments since then in purifying and modifying this insulin so 
that diabetics now may lead normal lives. 

There are many interesting and dramatic aspects concerned 
with this. Dr. Benjamin Harrow, of New York, tells this story. 

I vividly recall a meeting of physiologists and chemists at 
Yale in 1922 because of an unusual incident. My chief at Co- 
lumbia (in the department of biochemistry) had asked me to 
accompany him to New Haven for the occasion. We arrived 
somewhat late, and though our primary intention was to attend 
the "biochemical” sections, we inadvertently wandered into a 
room devoted to "physiology.” A young man was in the midst 
of reading (and expounding) a paper. He was awkward and 
hesitant, and it was apparent that he had had little lecture ex- 
perience. From time to time the chairman would prod him. 
My chief asked his neighbor what the paper was about. The 
individual in question, a very distinguished physiologist, re- 
plied, in substance, "Some paper on blood sugar. About the 
one hundredth of its kind I’ve listened to over the years. Pretty 
bad. The speaker was Banting. The presiding officer was 
McLeod, professor of physiology at Toronto, under whom 
Banting had worked. Yes indeed. Banting was actually de- 
scribing before this audience his pioneer work on the extrac- 
tion of insulin from the pancreas, and its effect on blood sugar. 

. . . Within a year Banting had become world famous. During 
World War II the plane conveying Banting to England 
crashed and he was killed. 

Then there was the rescue of Dr. George Minot, of Boston. 
He was rapidly succumbing to diabetes when Dr. Joslin learned 
of Banting’s work and got for Minot one of the earliest .supplies 
of insulin. Dr. Minot lived for many years and himself devel- 
oped the liver treatment of pernicious anemia, until that 
lime a terrible and hopeless disease. 

When the cells of the islands of Langerhans cannot produce 
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enough insulin then diabetes mellitus results. (Mellitus comes 
from the Latin word for honey, the ordinary source of sweet* 
ening in ancient days. We do not bother to use this latter word 
nowadays.) The body cannot bum up enough sugar and mis- 
takenly calls for more. The liver pours more into the blood 
and the patient also responds by eating more, especially starches 
and sugars. Hence sugar begins to accumulate in the blood 
and soon begins to show in the urine. 

As you know, the quickest, easiest way to test for sugar is to 
examine the urine. This test does well enough for a routine. 
But some kidneys let sugar through when its concentration 
in the blood is not very high. Therefore the most accurate 
method is to examine the blood itself. 

Ordinarily the routine of furnishing fuel and burning it goes 
as smoothly in our bodies as In our households with their oil 
burners. When excessive demands arc made, as for instance in 
a Marathon race, the sugars are the most quickly changed and 
used. I understand that fruit sugar is for this reason taken by 
these long-distance runners during their extended jaunts. 

Lowlanders can easily understand that mountain climbing 
causes a rapid use of body sugar. Long before lunch time the 
legs feci heavy and the spirits flag. These arc s>'7nplom of the 
lowering of the sugar level. A group I know insist on liaving 
their “eleven o’clock.” Somewhere between ten thirty and noon 
they slop, take a drink of water and some sweets. One of them, 
a famous woman mountaineer, ahvays has some high-grade con 
fcclionery along. After this they arc soon steaming merrily 
ahead again. . 

We have derided the Englishman for his habit of supp e- 
menling his regular meals wth liflin, tea, and l.ate 
Nevertheless, his maxim of “dogged docs it ’ has acciunu at 
a good deal for him in the last few centuries. Tossibly maintain- 
lag a high body sugar by frequent stoking h.is something to c o 

with it. . 

One interesting physiological mechanism is the cfFcct o le 
secretion of llic adrenal glands on blood sugar, ^neter nc 
stimulus of anger or fear, the adrenal pours out ***Yt^i 
which activates the liver to free more sugar into t »e i 


thereby giving more cnerg>'. 

I have l)ccn told of a dialiclic who, knowng 


hr would soon 
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need more sugar to counteract the insulin he had taken, started 
home for lunch. He was caught in a traffic jam and soon realized 
he was getting insulin shock, which is really a lack of blood 
sugar. Pulling to the curb, he stumbled into a drugstore and 
asked for candy. The clerk, taking him for a drunk, tried to 
throw him out. The anger of the doctor freed adrenalin, which 
freed sugar; his mind cleared temporarily, he explained, he got 
his sugar candy and went safely on his way. 

It is common in considering an example of youthful femin- 
inity to say she is a sweet young thing. She or her oldsters may 
be spoken of as having sweet dispositions. All we intend to 
imply is that they conform to Webster’s sixth and seventh defi- 
nitions: "not changed from a wholesome state, pleasing, ami- 
able, gentle.” But there is a good physiological basis for our 
description. The healthy person most likely to have these attri- 
butes possesses blood as accurately sweetened \vith genuine 
sugar as is the most delicate French pastry. 

It is well known that the people of the United States eat and 
drink great quantities of sweets, but even here most of the 
sugar of the body is formed from starches. Over half the energy 
of the body is obtained from carbohydrates, and in this country 
with its sweet tooth, one fifth of the caloric intake (that is, 
the food that can be burned and hence furnish energy) is ac- 
counted for by one sugar, sucrose. 

The sugar we use, and especially the starch, have complex 
chemical formulas. The object of digestion is to change them 
to simple forms, more easily soluble in water, and more easily 
absorbed by the body. A h'ttle of this digestion is done by the 
saliva in the mouth, but most of it occurs in the intestine. Much 
of the simple, soluble sugar is taken into the portal vein. This 
isn t part of the main blood transportation system of the body, 
but is a branch line carrying freight from the alimentary canal 
to the liver. 

In the liver the sugar is changed to a special form called 
glycogen, and is stored there for emergency use. the 

body issues a sudden call for more sugar, the liver shifts the 
glycogen back to its previous condition and ships it out. The 
liver can, if necessary, change some of the protein of the body 
into sugar. Thus, in a disease like diabetes where the dcm.ind 
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for sugar is great, much protein may be so transformed. As the 
bulk of muscle is protein, such a condition long continued may 
result in emaciation. 


This liver function is valuable in the bodily economy, but the 
liver nevertheless plays here but a minor part. Most of the body 
sugar is carried directly to the muscles and stored there. As you 
well know, the mass of muscle in the body is very great, and it 
performs much mechanical labor. All the sugar in the muscles 
is used to furnish the required energy, and it is never sent out 
again into the blood as happens in the liver. 

Energy is obtained by the burning of the sugar, just as the 
energy of your automobile engine results from the burning of 
the gasoline. In your engine, the necessary oxygen is obtained 
from the air entering your carburetor intake. In the body the 
hemoglobin of the red-blood corpuscles carries the oxygen. If 
combustion is poor in your automobile engine, the result is that 
much soot forms, gumming up the engine, and little power is 
generated. I am not sure that the analogy is correct, but I 


understand that ethyl lead is put into the gasoline to cause 
better combustion. At any rate, there is some burning of sugar 
in the muscles whenever hemoglobin furnishes o.xygcn, but the 
reaction is poor and inefficient unless insulin is proWded. 

The insulin that Banting and Best produced began immedi* 
ately to save the lives of diabetics but it was naturally a crude 
substance. It was quick acting but not lasting, so that frequent 
injections through the skin were necessary. It required great 
vigilance on the part of the physician and intelligent coopera- 
tion from the patient. Before many years some ingenious scien- 
tists of Scandinavia, where fish fills the consciousness of the 
inhabitants, combined insulin and fish sperm, thereby o ta n 
ffig prolomine insulin which absorbs slowly and lasts long. 
Then zinc was added and various modifications have been ma e 
since. One injection a day may now often be sufficient. ^ 

Few chapters in medicine arc more brilliant than 
of insulin. Before Banting’s discover)' children with diabetes 
Were doomed to an early miserable death. Yet I 
man. one of the very first to gel insulin, who tliirty odd years 
later is a fine specimen, leading a bus>’ good life. He ' 
t>T>e, however, who accepts the discipline of a dia >e 
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as character building. The cheaters and eaters of forbidden 
fruit sooner or later have hard times. Nor does careful co- 
operation between patient and physician always assure easy 
success. The islet cells of the pancreas are not the only ones 
concerned in the handling of sugar. Tlie pituitary, the thyroid, 
and the adrenals assert themselves with awkward complications 
at times, and teamwork that has gone wong makes a mess in 
the body as on the football field. 

Sex hormones 

From an historical point of view, a discussion of hormones 
should really start rather than end with the sex hormones, 
since some Imowledge about the male sex hormone was avail- 
able in remotest antiquity. It was realized even then that 
castration before puberty would cause the disappearance of the 
sexual instinct, so harems in oriental countries were guarded 
by eunuchs. Domestic animals were also castrated, since ca- 
pons grew large and fast and oxen grew large and strong. Oxen 
were also amenable, whereas uncastrated bulls had a bad repu- 
tation for sudden ferocity, making them far from ideal beasts 
of burden. 

Not much more knowledge than this was acquired until ver>' 
recent times when an extract from testicles was found to mahe 
capons appear much like real roosters. It was also found that a 
highly similar extract could be got from the urine. These 
substances can now be manufactured, and the testicular extract 
is called testosterone. 

Naturally aging men l»avc hopefully wished for the re- 
juvenating influence of extracts of the testicle. In the last 
ccntur>* Drovaj-S4*quard, the great French physiologist, made 
himself rather ridiculous by taking testicular extract and telling 
how it had rejuvenated his failing sexual nhilitics. Un(lotihtc<lIy 
there are now on the market many potent **glan(l extracts. 
But hormones have a most complicated interrelationship, 
talnly not clearly understood at the present time, and despite 
their great x-ahie, a large part of their use is still by quacks and 
irresponsible i>crsons whose optimism far outrcachos their 
judgment. 
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Female honnones were found some time ago. There is a hor- 
mone from the ovary, and another from the cyst of the ovary 
which forms each month after an ovum has been discharged; 
and there are others. The chemists have produced in the lab- 
oratory synthetic substances widi the same characteristics. 
Stilbestrol is the best known of these, and is a very popular 
commercial product. Hormones from the pituitary gland have 
much to do with the regulation of these sex hormones. Just to 
make the matter more complex and confused, different sex hor- 
mones are found in the adrenals; in fact, all the hormones get 
into this game. And to make confusion worse confounded, each 
individual has both male and female hormones in his or her 
system. This is true of animals in general. The stallion, that 
most virile and masculine of animals, eh'minates a large quan- 
tity of “female hormone.” Professor Benjamin Harrow tells an 
interesting anecdote of one of his fellow-teachers who men- 
tioned this to his class and received the question, How do you 
account for the fact that so much female hormone is eliminated 
by Stalin?" The womanly streak was evidently detected. 

The "antagonistic” properties of male and female hormones 
are used to good advantage. The male may have a beneficial 
effect on cancer of the female breast, and the female acts 
similarly on cancer of the prostate. The first, handled by e 
late Dr. Ira Nathanson, of Boston, sometimes gave remarkable 
effects and Dr. Charles Huggins, of Chicago, has showm us 
helpful results in the second case. Nevertheless, the question 
of cure is still unanswered. . 

Capons grow larger than normal cocks, but I doubt that t icy 
ever nile a bamyard. We are told that some eunuchs are ca- 
pable and even \vise men. Tliere seems to be good reason to 
believe that most of the powerful men of the world ha\e )cen 
highly sexed. Often leaders of armed forces Iiave been con- 
vinced of the association of fighting instincts and se.x instincl. 
Most of the so-called secondary sex characteristics, 
do not seem to run so true to form. Hair on the dies is 
“manly'’ attribute. We have all kno%sTi powerful, pugnaoou 
fellows who did not have much. And do not presume too mucii 


"ith a man because be has a high tenor voice. 

Tlie honnones which are furnished by the so-ca se 
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glands are decidedly different in one respect from the other en- 
docrines. Wlien a full-grown man is castrated, or a wpman has 
lost her ovaries, they can, of course, thereafter take no part 
in reproduction. However, the man may still appear just as 
masculine as before and the woman as feminine. They may not 
lose their libido. Life goes on in a normal manner. 

How different are the other endocrine glandsl If the islands 
of Langerhans in the pancreas are destroyed, diabetes resuUs, 
requiring insulin. If the thyroid is removed, myxedema d^ 
vclops, and thyroid extract must be given throughout life. And 
so with the others. Lose the glandular tissue and a substitute 
or substitutes must be provided. 

The retaining of sexual characteristics after removal of the 
sex organs may be due to the fact that other endocrine organs, 
notably the pituitary and the adrenals, also have sexual func- 
tions. One thing which must always be borne in mind in con- 
sidering the hormones is this interrelation. Within recent ^ars 
our attention has been called to U by the development of ACTl . 
If the effects of the adrenals are needed, a substitute such as 
cortisone may be given; or the pituitary may be called upon, 
in the shape of ACTH, to stir the adrenals to extra activity. 

Since the sex glands are all-important for reproduction, 
they >Wll he discussed further in the chapter on the perpetua* 
tion of the race. Tliis, not our individual lives, is natures 
prime object. Ilcncc the dominance of the sex instinct. How 
ever, ns far ns the necessity of growing and keeping well goes, 
the other liormoncs arc more important than those of sex. 

It's all teamwork 

I tliink we are justified in looking foiAvard to great advances 
in the amelioration of human ills by the use of the hormones. 
Nevertheless, wc mtist realize ihc multitudinous intricacies o 
the sj'stcm which wc certainly visualize only dimly at 
In attempting to modify llicir actions, we may procec 
great hope but with corresponding caution. . 

Professor Benjamin Harrow has UTiltcn a clever little • 
callwl One Famihj: Vitamins, Enzijmcs, Ilorviones. Tne ' 
mins arc obtained from outside the body and apparen > 



REMOTE CONTROLS 


285 


function is to build the enzymes within the body. The enzymes, 
a few of which have been isolated and collected, are in all the 
cells of the body, performing a practically infinite number of 
functions. Finally, the hormones regulate the activities of the 
enzymes, a job of inconceivable intricacy. 

I have heard somewhere the phrase, “solving the riddle of 
the universe.” To my mind a large part of this will be ac- 
complished when we understand the problem of vitamins, 
enzymes, and hormones. 


7 . 

Perpetuation 
of the Race 

REPRODUCTION 

SELK-rnESEnVATION IS THE FinST LAW OF NATUHE, AND NECES- 
sarily so, for if that fails there is nothing left. The instinct for 
reproduction, essential for the preservation of the species, plays 
it a close second. In fact, the intensity of tlie second at times 
puts it in the lead. The carrying out of this instinct in man has 
resulted in an elaborate set, or rather two sets, of reproductive 
organs, male and female, and the development of one sexual 
phenomenon, menstruation, which has resulted in breeding at 
any season of the year. 

The sexual functions of mankind are most closely connected 
%\ith and influenced by the endocrine system. Both the ovaries 
and the testes develop hormones and apparently the placenta 
docs the same. Tliesc alone do not control affairs, however. 
Evidently the pituitary leads the whole hormonal teamplay, 
and the adrenals are spoken of as having sexual hormones. 
Tlierc arc two periods of life when striking adjustments take 
place, and on both occasions tlic female is more precipitate 
about the matter. At puberty the girl quickly becomes a 
2S6 
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woman, the boy being tardy about his changes. Then for some 
thirty years or so, the durabon varying greatly, the woman is in 
a potenbal child-bearing state. When the last ovum is dis- 
charged from the ovary, a fairly sudden change takes place and 
a great rearrangement of the hormones. 

The development of the reproductive system 

As the reproductive system begins to develop in the embryo, 
there it little to distinguish male from female. For a few weeks 
it is impossible to tell an ovary from a testicle. In fact there are 
not two kinds of organs, just gonads, or sex organs. In a short 
while, however, the sexes begin to show evidences of manly 
vigor or gentle femininity. The ovaries stay where they started; 
on the sides of the pelvis. The testicles move down into the 
scrotum. We say that they move down, but as the whole body 
is not so big as hop-o-my-thumb they may stay still while the 
body grows away from them. At any rate they are anchored 
by a strand of tissue with the dignified name of gubemaculum. 
As this word means a rudder, evidently the early anatomists 
gave them credit for traveling. 

Until about the time of birth the testicles are still in the ab- 
dominal cavity. With most boys we find them in the scrotum 
when they are born. But traffic here, as in city streets, not in- 
frequently meets with impediments and sometimes a little pa- 
tience is necessary on the part of parents. If testicles do not 
come down, it is advisable to operate well before puberty. 
With proper loosening of the tissues they may be brought down 
and secured in the scrotum. It is said that testicles that do not 
descend are apt to become cancerous. I have never seen such 
a case but at any rate if they are left inside the abdominal 
cavity, they do not function. It is nature’s design in placing the 
testicles in the scrotum that they may be kept cool. Tlje thin 
skin of the scrotum, and its ability to contract or stretch readily, 
aid in this. The heat of the abdomen slops development. Ex- 
cept for the actual appearance of the sex organs, or genitalia, 
there is really little difference beUveen little girls and boys. 

Until recently, when women have obtained their equal 
rights, including men’s clothes, parents have carefully dis- 
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tinguished the sex of their offspring by costumes. At the first 
clinic which our class in medical school attended, Dr. Fred 
Shattuck showed us a young child and asked if it was a boy or 
girl. When a student answered, “Girl,” Dr. Shattuck asked how 
he knew this. The answer was, “She has a pink ribbon in her 
hair.” 

Puberty, which is the age at which children become adults 
as far as sex is concerned, usually arrives, in this temperate 
clime, at somewhere about thirteen years, with boys develop- 
ing later than girls. But it is not remarkable for breast changes 
to occur as early as ten, and often complete primary and sec- 
ondary sex changes may be delayed until well into the teens. 
Parents must not be perturbed by either extreme. 

After puberty, the sex hormones are busy, and many sec- 
ondary sex characteristics are due to them. Boys and girls 
before puberty are much alike. Then fat begins to fill in the 
furrows of the female, giving the pleasing curves; the pelvis 
broadens and the breasts fill out. Some of the distinctions be- 
tween the two sexes at this time are due not to changes in the 
female but to the fact that the male changes and the female 
does not. In early life the larynx grows in about the same man- 
ner in boys and girls. That is why boys can sing soprano. At 
puberty it increases in size, relatively more in males than fe- 
males, and especially from front to back. Then the lengthened 
vocal cords give deeper notes in men than in women. If a boy 
is castrated well before puberty, the larynx may not enlarge 
and the voice may remain high pitched. It is said that through 
the eighteenth century this was sometimes done to keep an ex- 
ceptional soprano. Terrible things have been done in the name 
of art. Up to puberty girls and boys both have soft skins and 
peaclies-and-cream complexions. Males in general seem con- 
tent to take tlie changes as they come. I have seen no advertise- 
ments of male hormone preparations to hasten the appearance 
of manly beards. Women are different. Commercial enterprise 
is persuading many young women to use sex hormones. The 
glorification of the female breast solely because of its pulchri- 
tude and aesthetic quality has been seized upon by rather un- 
scrupulous business. Hormonal creams are being urged to keep 
the skin soft and youthful. Not only are these preparations ex- 
pensive and of exceedingly little wilue, but if they ever do sue- 
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ceed in getting into the system there is a good chance of up- 
setting a very delicate balance. 

How valuable are the sex hormones in treatment? I have 
talked with gynecologists, genito-urinary specialists, and the 
head of one of the highest-grade drugstores in the country and 
have found, as was to be expected with the modem emphasis 
on sex, and the irresistible power of advertising and publicity, 
that they are sold in enormous quantities. Possibly less is 
known accurately about them than about any of the other 
hormones. 

Adolescence, the period of developing maturity just after 
puberty, is a time of rearrangement of hormones or internal 
secretions. Although some of the disturbances are physical, 
the greater proportion are psychic. A rough-and-ready mem- 
ber of our profession, now dead, gave a striking example when 
he told of a young girl whose parents had been advised by a 
specialist to give a hormone for her adolescent troubles. He 
carefully removed the seal from a bottle of pellets and sub- 
stituted similarly shaped pills of cooking soda. He got a prompt 
and excellent cure. 

Our laws have fixed a definite upper limit of adolescence. 
Our hormones conform to this law much more often than our 
mentalities. Gilbert and Sullivan knew of a perfect world 
where the fairy, lolanthe, ^vas still seventeen although her 
half-human son was already five-and-twenty. However, the 
young lady would not be allowed to vote in either Britain or 
America for it is the chronological, not mental, age which de- 
termines the right to suffrage. 

Physically, this is the ideal age of the poets. W. T. Scott 
tliinks fondly of 

The quick limbed, the nimbus-haired— 

Bright along the tide edge. 

Longfellow in tlie age of rh)Tnc saw the girls. 

Standing, with reluctant feet, 

WTierc the brook and river meet. 

Womanhood and childhood flcetl 

Altliough both male and female reproductive organs are de- 
veloped at puberty, adolescence, during which the sex hor- 
mones mature, is the period before the adult man and woman 
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are really prepared, psychically as well as physiologically, for 
that vital function, reproduction. 

The female organs of reproduction 

The organs of generation, or reproduction, are more quickly 
spoken of as genitalia and in the woman are also called the 
pelvic organs since except for their outer opening they are con- 
tained in the pelvis. This is the capacious hollow in the bones 
at the bottom of the abdomen. Wl^en it is spoken of as capa- 
cious, the woman is refened to. The flaring out, in the region 
of the female hip and the wide bony arch at the bottom, so 
widened for all humanity to pass through it, makes a com- 
modious place to shelter the infant until the fourth or fifth 
month, when his size makes it necessary for him to spread out 
to the upper abdomen. A broad ligament, running across from 
one side to the other, slings in its folds the uterus. Fallopian 
tubes, and ovaries. Some thickenings of this make ligaments 
which suggest thongs and by tension keep the ulenis in the 
proper position. At least that is their purpose, but not infre- 
quently the uterus, which Is supposed to curve forward (we 
call it nntedexed), lakes other positions. 

A generation or so ago many of my conscientious, honest, but 
mistaken friends made comfortable incomes by performing in- 
genious operations to keep the uteri where they belong. I am 
pleased to s.ay that able men in the profession itself showed 
that these operations were not often worth while and they arc 
rarely done now. I know one lovely young matron, daughter- 
in-law of a g>nccologist. who 1ms five children, is busy with 
niauy commtmily activities, and yet when she Is not pregnant, 
her utcnis Is rclrovcrted, that is, tipped back in a manner which 
years ago would probably have led her father-in-law to sm- 
pend it. 

The ovaries lie one on each side of the pelvis and contain 
tliousands of cells, each potentially capable of becoming a 
human l)elng. TI>c nscrage woman, each month sending out 
into the world at least one of tlirse immature lx*lngs, would 
Imve to re.»r a family of some hundreds were it not for the 
vlcissitudt*s the)* encounter. Tl»c ova arc dumpctl rmcerc- 
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moniously into the vast abdominal cavity to find their way into 
the fimbriated end of the Fallopian tube. Please excuse my not 
saying “fringed end.” Medical literature now extends the 
world over, so we become accustomed to using words which 
will be understood by 

A Boosian, 

A French or Turk or Proosian, 

Or perhaps Ilall-an. 

If, in the tube, the ovum is greeted by one of a reception com- 



Front view of female organs of rcpro<liicfion. 
showing internal stnicliirc. (After S. R. Mcnkcr, 

A Doctor Talks to Women, p. 7. Simon 6 
Schuster, 195-i.) 

mittee of spermatozoa, it may then take up residence on the 
inner wall of the utcnis. 

The uterus of a young woman who has not yet been pregnant 
is an exceedingly firm, muscular organ, ol>out three Inches long, 
two inches broad, and an inch thick, Tlie lop is considerably 
larger than Uic lower part, called the neck or rci^’ix, wliich pro- 
jects a little way into the vagina. Although the utcnis Is spoken 
of ns having a cavity ninning through its center and extending 
at the top to the Fallopian tul>c openings, actually tlie front 
and back walls are normally almost in contact. At tlie liotlom 
the uterus is pretty firmly fixetl to the x-agina but tlic upper part 
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is movable. The bladder lies in front and touching it and when 
the bladder fills it pushes the uterus up and back. So when 
dealing with the uterus at operation or in childbirth it is wise 
and usually necessary to empty the bladder. 

The vagina, which extends upwards above part of the cervix, 
is also in contact with the bladder here. This is not always too 
good for the women who have borne babies. Often in later 
years they find that the tissues lose their elasticity and give 
way and the bladder bulges down into the vagina. This is 
called a cystocele. Since the urethra runs down from the 



Side view of female organs of reproduction. 
Cross-section view shows right half of the 
body. (After S. R. Mcakcr, A Doctor Talks 
to Women, p. 11. Simon 6- Schuster, 1954.) 


bladder in the anterior wall of the vagina, injury to this organ 
may cause urinary difficulty. 

The vagina is about three inches long on the anterior wall 
and somewhat longer on the posterior one, which is in close 
juxtaposition to the rectum. At the lower end of the vagina is 
a membrane, called the hymen, which rarely may close the 
vagina of a young girl. If it does, it is necessary to cut it 
before puberty, that the menstraal fluid may escape. The 
popular impression is that the presence or absence of a hymen 
is a test of virginity, but on the contrary it may be entirely miss- 
ing at birth or it may be so elastic as to persist even after child- 
birth. The hymien, in development, is for protection of the 
vagina, because this is easily irritated in the immature female. 
Usually it is broken at the first intercourse, and slight bleeding 
results. 
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The vulva, at the outer opening, consists of the labia majora, 
or outer lips; and the labia minora, or inner lips. Between them 
anteriorly is the clitoris, usually a minute prominence but 
which in a so-called hermaphrodite may be so enlarged that it 
suggests a penis. It seems to have no function except as the 
seat of sensation. 


Every married woman, at least, should expect a vaginal ex- 
amination. A tremendous lot of information may be got from 
it. Scores of possibilities are surveyed, but what we are con- 
cerned with now is only the reproductive system. The normal 
ovaries are small, soft affairs, which feel like oysters under a 
blanket. Contrariwise, the uterus is definite and easily exam- 
ined, just against the anterior abdominal wall. 

With two fingers in the vagina and the other hand on the 
abdominal wall the utenis should be picked up by what we 
call bimanual examination. The experienced examiner can 


pretty well judge just what he is feeling between these two 
hands. Having found what is normal we may recognize the 
abnormal, such as enlarged ovaries or uterus and tumors where 
they do not belong. We must remember, however, that the 
wise examiner may use considerable latitude in judging what 
is normal. In the past, too many ovaries were removed because 
they were larger than the textbook dimensions. A vaginal 
examination, if carefully done, should be painless, so tender 
areas may mean there is something wrong. But be sure you 
differentiate between nervousness and painfulness. 

Examination by feel is not enough. Direct vision must be 
used. This is aided by a speculum. This instrument is made 
in numerous designs, all intended to open the vagina so that 
the physician may see clear to the cervix, or neck of the womb. 
Abnormal conditions may be recognized or, to take a more 
optimistic attitude, we may reassure ourselves that they are not 
present. Nowadays the careful physician supplements the 
vaginal examination with a rectal one, which just on general 
principles is a valuable part of a physical e.xamination. 

Menstruation and conception. So much for the anatomy 
of the female reproductive organs, described as they are found 
throughout the major porUon of adult life. You know, however, 
that there is no part of the body where anatomy is routmely 
changed more by physiology than in the repro uc ive g 



294 PERPETUATION OF THE RACE 

The chief anatomical changes are: the monthly formation of a 
cyst where the ovum has been pushed out- from the ovary, a 
sloughing off of the inner lining of the uterus, and in many 
cases some congestion of the breasts. 

These phenomena of menstruation occur usually every four 
weeks. The changes in the lining of the uterus prepare it for 
tlie reception of the impregnated ovum. The uterine glands 
enlarge and there is an accumulation of fluid in the mucous 
membrane, which is much thickened. If there is no pregnancy, 
then the lining breaks do\vn and sloughs off, with the resulting 
menstrual bleeding. The raw surface heals in a few days and 
normally remains so until the next menstrual cycle. Once this 
cycle is well established, it goes on, in the great majority of 
cases, regularly; so regularly, although the number of days 
varies somewhat for different individuals, that a popular name 
for it is the “monthlies.” 

A generation or more ago, girls were told that during men- 
struation it was dangerous to wet their feet or to take any exer- 
cise beyond the mildest, and bathing was absolutely taboo. 
Now they are advised to continue their normal physical activi- 
ties and sports, Including swimming. Baths are not only 
allowed, they are encouraged as proper hygiene. 

Some time, about at the end of menstruation, a little sac of 
fluid begins to form in an ovar>'. On the wall of the sac is an 
ovum. About two weeks before the next period ( this may vary ) 
the sac ruptures and the OMjm is, for a short time, free in the 
abrlomtnal cavity. This is known as ovulation. It is usually 
s>'mplomless, although apparently not always so, as the Ger- 
mans liavc a tem, Mittcfschmcrs, for the discomfort some 
women fee! at this lime. 

It is believed that during only a short period, at the time of 
ovulation, can a woman conceive. Tlic most common method 
to dctcmiine when a ss-oman ovulates is to keep licr daily 
temperature record. About the middle of her period between 
menstnialions sbe shifts from n lower to a Iflghcr level of 
temperature. Tills means ov*ulation and, for a period of about 
2-1 liours, tbc possibility of conception. 

In the hollow space left when the C)‘st ruptures, yellow cells 
appear, forming vvh.it is known as a corpus luteum. or yellow 
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body. This produces a hormone which keeps the lining of the 
uterus in good condition for the embryo nestled there. If no 
pregnancy has occurred the corpus luteum quickly realizes 
the futility of its work and dries up in a fortnight or so. With- 
out the stimulus of two hormones secreted by the pituitary and 
acting on the ovaries women would not menstruate or conceive. 

The ovum which has not been fertilized is an insignificant, 
microscopical piece of material that is easily disposed of and 
plays no further part. If the ovum is fertilized by a sperm, it 
then settles itself in the lining of the uterus which has been pre- 
pared for it, and the resulting changes of menstruation do not 
occur. 

The sex hormones, having done their work, are elirninated 
through the kidneys. Two clever investigators, S. Ascheim and 
B. Zondek, took advantage of this disposal to perfect a test for 
pregnancy. Soon after a menstrual period has been missed, 
leading to a suspicion of pregnancy, the woman s urine is col- 
lected. Originally some of this was injected into a rabbit. Later, 
inexpensive, immature mice were used. After a few days the 
mouse was killed and changes in the ovaries, il present, settled 
the question. Now the serum of the moAers ^^ 0 °^ is some- 
times used, instead of urine. Also, male frogs ®te su s i u 
for mice, and the effect on the testicles is noted. Presumably 
several more developments will occur before *is book get 
into print, But the primary phenomena of all these tests wil 

remain the same. , , , 

The Caesarean section. After the ovum has been 
in the lining of the uterus, this does not merely stretch o make 
room for the growing child. It also grows, 
muscular organ. At the fourth or fifth month it g™'™ 
high as the umbilicus, and at full term reaches ^ “P “ 
the abdomen. When labor starts, the powerful <le^^ 
unpleasant contractions demonstrate the 
musculature. I said that the uterus grevv ^ 

stretch. That is so until labor begins 

muscle adjusts itself most remarkably. ^ I Jtch 

remains heavy and strong, the lower part 

until finally there is an opening large enough “ ^ 

head through. And then when the baby leaves, the great mus 



Thomas Eakins. The Gross Clinic. An operation without anesthetic, under 
the supennsion of the famous ninclccnth-ccntury surgeon of Philadelphia. 
Asepsis, or cleanliness, meant nothing to the c^arly ojicrators. Tlicy would 
not even have worn their dirty suits in ordinary' life. (MciropoUtan Museum 
of Art) 
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cle contracts down until, having pushed the placenta or after- 
birth out, it is small enough to nestle well down in the pelvis. 
Truly an ingeniously adaptable musculature. 

Shakespeare tells us that Brutus gave Ceasar the most un- 
kindest cut of all; one of my fellow-surgeons way back in those 
days did just the opposite, for it is said that Caesar was bom 
by way of a cut through his mother’s abdominal wall and into 
her uterus. Such deliveries have become common now, and, 
until the last quarter century or so, had not changed greatly 
since the old Roman days. It must have been rare for a woman 



An operation for a fractured iiip in a modern hospital. 

to survive this operation before the days of anesthesia and 
asepsis. Even with those aids, one tool; an added risk in doing 
a Caesarean. There was considerable blood loss and danger of 
peritonitis if the woman had been subjected to previous c.x 
aminations. Today surgeons proudly do an operation vv uc i 
does not open the adbominal cavity at all. I am able to give 
you a good description of this operation from a sourw one 
Lndred and twenly-Gvc years old. Dr. William Potts Devvccs 
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wrote a famous System of Midwifery and in it was a letter from 

one Dr. Homer, regarding the Caesarean section. I quote: 

Dr. Physick proposes that in the Caesarean operation a hori- 
zontal section be made of the parietes of the abdomen just 
above the pubes. That the peritoneum be stripped from the 
upper fundus of the bladder by dissecting through the con- 
necting cellular substance which will bring the operation to that 
portion of the cervix uteri where the peritoneum goes to the 
bladder. 

As some of these words may be unfamiliar to you, I will 
elucidate. The operation consists in cutting across the lowest 
part of the abdominal wall. The lining of the abdominal cavity 
reaches as low as that. As it is loosely attached to the bladder 
it may be dissected free and pushed up. Hence without open- 
ing the cavity the surgeon may reach the lower part of the 
uterus. This is cut open, the baby and afterbirth extracted, and 
all the layers seum back in place. ^Vhen Dr. Physick suggested 
this, there was no anesthesia or asepsis. Patients just could 
not stand such long careful dissections. About a quarter cen- 
tury later the use of ether for anesthesia was begun, and before 
the end of tlie century asepsis was developed. It was a good 
many years more, however, before this operation so well de- 
scribed by Dr. Physick was adopted. This was presumably due 
to tbc modem contempt for historical perspective. The late 
Dr. Samuel C. Ilai^’cy, professor of surgery at Yale, told me 
that it was a rare student who felt there was anything worth 
knowing that was over ten years old. Probably some proud 
surgeon invented this operation a century after Dr. Physick had 
dcscribctl it. It might well have been used many years before. 

The male organs of repioduction 

The most important male reproductive organs arc the lesll- 
clcs. They have two functions. Tlicy furnish spermatozoa and 
they produce the male sex hormone which gives the sccondar>' 
se.t characteristics; the heard, the male voice, and others whicli 
distinguish man from ss'oman. Castration before puberty slops 
Iwlh these witli a ri^sulling ox instead of a bull, and a eunuch 
instead of a well-developed man; when castration is cfTcclctl in 
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later life only the first function, the production of the spermato- 
zoa, may be lost. The main body of the testicle furnishes these 
and they are stored in the epididymis, which lies along the 
posterior surface and is the beginning of the vas deferens, a 
tube leading up to the prostate gland. 

The naturally great respect which men have always ac- 
corded to the testicles is shown in their very name. It comes 
from the same source as testament and testify. In the days be- 
fore the Gutenberg Bible, our frank, straightforward ancestors, 
having no holy book on which to take an oath, had the man, 
when swearing, place his hands over what were therefore 
called the testes. 


While a woman produces, ordinarily, only one mature egg a 
month, a man is constantly manufacturing spermatozoa in enor- 
mous numbers. Nature is lavish, both in the vegetable and 
animal kingdoms, in planning for the preservation of the spe- 
cies. When a normally fertile man has intercourse, spermato- 
zoa numbering several hundred million are deposited in the 
vagina. The great majority of these are killed by the vaginal 
moisture, but many of tlrem, propelled by their long tails, arrive 
inside the cervix and continue their journey upwards. They 
swim with considerable speed and some are able to reach their 
destination, in tlie outer part of the Fallopian tube, in pos- 
sibly half an hour or so. When one of these spermatozoa meets 
a fresh ovum (ova lose their vitality in about tsv^nty-four 
hours ) and penetrates through the outer clear zone of the egg, 
fertilization has occurred. Almost immediately t e ce wa o 
the ovum undergoes a change which makes it impossible tor 


other sperm cells to penetrate it i , 

The testicles and their function have been described cntircl) 
out of relation to the urinary tract, but the same cannot be done 
for the rest of the male genital system. The vas deferens, read - 
iiig from the testes to the prostate, hooks itself closely aroimd 
the ureter and finally finds itself discharging into the uretfira 
as tlie latter passes from the bladder, through the prostate and 
along the length of the penis- Here the two ^ . 

distinct as the New Haven and the Pennsylvania ^ 

they use the same right of way. as do the trams from bow fork 


to Boston. 
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The prostate, so named because it stands before the urinary 
bladder, is a sex organ. In association with the seminal vesicles, 
one on each side, it forms a fluid which carries the spermatozoa. 
Apparently its only relation with or eflFect upon the urinary 
system is to interfere, when it is abnormal, with the free flow 
of urine. The changes in the prostate, which so frequently lead 
to its removal, fortunately occur in most instances late in life, 
when the sexual function is not so important. There may be 
enormous increase in size, but a small increase fust at the open- 
ing from the bladder may be bothersome out of all proportion. 
There is still no accurate knowledge as to why these changes 



occur but a natural surmise is that they have to do with the 
changes in endocrine function so common in advancing age. 
There is no evidence, however, that we can influence the 
changes by hormone treatments. But genito-urinary surgeons 
are at the top of their game on this, their home field. Life 
before the removal of the prostate may be most miserable. The 
transformation afte^^vards Is usually delightful. 

Menopause and climaclezic 

The end of the child-bearing period is the menopause. This 
is the second time in a womans life when the workings of the 
sex organs are greatly modified and produce disturbing symp- 
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The prostate, so named because it stands before the urinary 
bladder, is a sex organ. In association with the seminal vesicles, 
one on each side, it forms a fluid which carries the spermatozoa. 
Apparently its only relation with or effect upon the urinary 
system is to interfere, when it is abnormal, with the free flow 
of urine. The changes in the prostate, which so frequently lead 
to its removal, fortunately occur in most instances late in life, 
when the sexual function is not so important. There may be 
enormous increase in size, but a small increase just at the open- 
ing from the bladder may be bothersome out of all proportion. 
There is still no accurate knowledge as to why these changes 



Male organs of reproduction, side view. 

occur but a natural surmise is that they have to do with the 
changes in endocrine function so common in advancing age. 
There is no evidence, however, that we can influence the 
changes by hormone treatments. But genito-minary surgeons 
are at the top of their game on this, their home field. Life 
before the removal of the prostate may be most miserable. The 
transformation afterwards is usually delightful. 

Menopause and climacteric 

The end of the child-bearing period is the menopause. Tins 
is the second lime in a w'oman’s life when the workings of the 
sex organs are greatly modified and produce disturbing symp- 
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toms. The first time is at puberty. I imagine that most girJs 
are elated to feel that they are really becoming women and no 
longer need to dress in their mothers’ old dresses and play 

grown up.” Hence they bear with _ equanimity some un- 
pleasant aspects. 

Difficulties with menstruation, the unpleasant symptoms of 
the menopause, and a few other situations may call for the use 
of sex hormones, but the frequency of their use is generally in 
inverse proportion to the knowledge of the physician who is 
prescribing them. The psychic efFect is particularly difficult to 
separate in these cases, but we may remember that over several 
generations, when these hormones were not in use, a large 
fortune was made and maintained by dispensing only vege- 
table compounds for female troubles. The vegetables were 
inert physiologically and safer than the powerful hormones. 

Women at their menopause, the "change of life,” do have an 
upsetting of their endocrine balance. In fact they have some 
upsetting at every menstrual period. Some have a great deal 
of disturbance every month, leading them to refer to the 
“curse.” But, at the time when these periods are ceasing and 
the whole hormonal system is readjusting, a woman is likely to 
have a lot of other things bother her, too. The menopause noti- 
fies her that she is losing her youthful charm — she is on the 
verge of becoming elderly. NaliiraUy the psychic clfect is bad. 
She is, in some cases, unnecessarily upset by the belief that 
she will soon lose her sexual attractiveness to her husband. 
Tliis is not the case. She ceases to have a menstrual flow and 
to ovulate, but her other sexual functions and desires are 
unimpaired. 

Along svith the change of life other pliysical causes of dis- 
comfort become more common. X-rays demonstrate that prac- 
tically everybody is tlicn developing some arthritis, and ar- 
thritis often is uncomfortable. Fscudo-mcdical literature in 
modem abundance, and advertising, keep up the suggestion 
that the woman in the late forties is in for trouble. \Miat 
\vomnn has not seen, in the advertising pages, photographs of 
her unhappy sisters who, she is told, look thus because of the 
1 p of life? It is a tribute to tljc female sex tliat, as far as 
^ ® able to notice, most of tlicm arc able to show 

mt?c change in ti.eir equanimity at this time. 
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The menopause is complete when the ovaries have ceased to 
perform their normal function. There are rare occasions when a 
woman may menstruate regularly for years and then abruptly 
cease for the rest of her life. Usually it is a gradual change, in 
reverse, to that which occurs at puberty. Most young girls do 
not immediately start into a normal menstrual cycle. They 
are irregular at first and it is well known that they are apt to 
have irritable, nervous symptoms as well as physical difficulties 
at that time. At the menopause the same irregularity and symp- 
toms are the rule. The age at which it may occur is variable. 
Not too uncommonly it appears at about thirty-five, and two 
of my gynecological friends have told me that they thought the 
average age is over fifty. It frequently is difficult to say with 
certainty when the menopause is fully completed. If I may 
use an arbitrary figure, I should therefore say that any woman 
who has ceased to menstruate for six months and then appears 
to start up again, should have a careful physical examination, 
as there are numerous bad conditions which may simulate men- 
struation. 

The menopause is frequently accompanied, we don’t quite 
understand why, by sudden slight disturbances of the circu- 
lation, called vasomotor symptoms. A wave of heat passes over 
the entire body, and is often followed by a profuse sweating. 
There may occasionally be a sense of violent heart-beating, 
almost a feeling of suffocation. These symptoms may be dis- 
concerting but they have no special importance. One cannot 
be too exact about how long they will continue. 

A woman told me that she had been having “hot flashes” for 
fifteen years. The modem use of hormones at the time of the 
menopause may prolong the period of symptoms. Since the 
ovary is one of the many glands of internal secretion which 
work together in sexual matters, when it stops functioning, the 
whole system is put out of balance and adjustments have to be 
made. The adjustments may not take place if ovarian extracts 
are supplied. Undoubtedly the judicious use of hormonal 
therapy may at times be well worth while. The great trouble 
is that it is frequently overdone and over prolonged. 

Tlierc is much talk made about the male climacteric, this 
word corresponding to menopause. I do not believe that there 
is any such real phenomenon. From somewhere in the twenties 
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a man naturally slows up in all his functions and physical ac- 
tivities. But there is no sudden and complete change in any 
function as in the case of women. There is some good evidence 
that sexually some men change very little. William Harvey, 
who demonstrated the circulation of the blood, made an ex- 
amination of Thomas Parr when he died at the reputed age of 
over one hundred and fifty-two. “It seemed not improbable 
that the common report was true, viz. that he did public 
penance under a conviction for incontinence, after he had 
passed his hundredth year." Birth and death returns were not 
carefully kept in those days and Thomas Parr was probably just 
an unusual example of a common situation. 

Sex and marriage 

Reproduction can occur, of course, any time during the 
thirty-odd years or so when a woman is having her menstrual 
cycles. The age at which young couples have usually started 
their marital adventures and produced their progeny has varied 
during the centuries and according to their social environment 
Until fairly recently, the numerical difference between the 
number of children conceived and the number who grew up 
has been tremendous — a sad part of family life. 

Not too many generations ago, a woman unmarried at 
twenty-one or twenty-two was probably a spinster for life and 
a man over twenty-five a confirmed bachelor. Then came a 
period when the American man, in order to be self-respecting, 
had to be able to support his xvjfe in her accustomed standard 
of living before he applied to her father for permission to be- 
come her recognized suitor, 

I have a book svritten in 1875 to tell the facts of life, and 
the author says: “A man, having arrived at the age of thirty 
years, full grown, perfectly developed and desirous of marT>'- 
ing, should choose a woman who is not below twenty-four 
years of age.” Dr. Charles W. Eliot, a mijcli wiser man, said 
that Ujc one advantage the poor had over the rich was that 
tljc}’ contracted earlier marriages, I am pleased lliat recently 
the general trend seems to be towards earlier marriages and 
larger families. 

There has'C been numerous books of sex instmcUon for newly 
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married couples. In Victorian days they were so “respectable” 
that they would not bring a blush to the cheek of a Jane Austen 
heroine. Some of the recent ones would startle the most sophis- 
ticated clubman and tell him things he knew not of. 

We now have our hero and heroine safely married. But are 
they going to live happily forever afterwards, as the story books 
have told us? The modem stories of true love, unhappily, too 
often have different endings. Platonic love was long ago ad- 
mitted to be negligible in the mating of man and woman. We 
were careful how we discussed sex as the foundation of ro- 
mance, but nobody disputed the part it played. Today we are 
realizing that too often it makes and breaks the bonds of matri- 
mony. How shall we reduce these latter unfortunate accidents? 

The old ascetic idea, that sex relations are for propagation 
purposes only, has of course been given lip service only, and 
now it is certainly not given even that. It is frankly admitted 
that the associated pleasure results in the strongest of human 
drives, next to self-preservation. It is the most intense ex- 
pression of physical love between husband and wife. 

But students of this situation are convinced that maladjust- 
ment of sex relations is the greatest cause of the break-up of 
family life that is such a blot on modem society. Divorce court 
judges and others in a position to know tell us that sexual 
maladjustment plays a part in almost every divorce. Both 
man and wife should have equal desire for intercourse and 
should get equal satisfaction. Apparently the average woman 
is sexually aroused more slowly than a man and requires more 
time to reach a climax. Hence, when the husband’s orgasm 
occurs and she has none, she may be left with her organs con- 
gested and with keyed-up, unsatisfied emotions. 

The chief remedy for this, in most cases, if not all, is a period 
of preparation with much love play. Some modem books go 
into detail about the technique of this. It would seem fair to 
believe that not all of it needs to be carried out by every couple, 
but the modem young girl approaching marriage should under- 
stand, and probably docs, that “dignified acquiescence” alone 
is not apt to be enough for a perfect marriage. 

Pre-marital consultations are common now. The ideal con- 
sultant would seem to be a physician, but he needs much more 
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than medical knowledge. "Psychology” must be a part of his 
equipment, but always with the \mderstanding that psychology 
is no more an exact science than is medicine. 

As regards reproduction, women, with todays medical and 
hospital standards, can be happy and safe both before and 
during childbirth. When they are pregnant, they often have 
an added attractiveness — a sort of glow. If expectant mothers 
want advice, they had much better listen to their doctors, not 
to their friends. 

There has been speculation as to whether tlie children bom 
of young parents are inclined to be healtliier than those with 
older parents; and whether the babies with more mature 
mothers and fathers are more intellectual. The amazing varia- 
tions in the offspring of the same parents and with the same 
environment lead to our consideration of the remarkable fact 
that the tiny ovum, fertilized by the tinier sperm, can contain 
many potential characteristics. These characteristics arc, of 
course, as the sands of the sea and yet they are undoubtedly 
not subject to chance but are governed by rules, as are all tlie 
forces of the universe. Our slowly accumulating knowledge 
of this is the sub|ect of tlie modem study of heredity. 

HEREDITY 

So far you have had a discussion of the modus operand! for re- 
producing the human race. It does not differ greatly from that 
of a number of the larger mammals except tliat, I believe, none 
of these has such wide choice of time when they can conceive. 
Students of the subject tell us that human conception occurs 
more often than is generally realized; that many pregnancies 
terminate so early that the parents arc totally unaware of what 
has taken place. These learned men also inform us that in 
much tlie larger proportion of interrupted pregnancies, males 
are found. Evidently for some obscure reason males are at all 
stages the weaker sex and nature compensates by seeing that 
many more males arc conceived. 

Tlicre is one otlicr little matter that I trust somewhere along 
tile line has been called to the attention of Hcnr)' \TII and 
the otlicr toughs who have treated their wives rough because 
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of lack of male heirs. The determination of sex occurs in the 
male parent. Before attempting to explain to you why some 
of us inherit the male sex and some the female, it will be neces- 
sary to give a short statement as to the mechanics of heredity. 

Charles Darwin, in his Origin of Species, based his con- 
clusions on a tremendous number of observations on animals 
and plants with relation to the characteristics they had in- 
herited. Meanwhile an Austrian monk named Mendel worked 
in a narrower 6eld but more intensively, studying the common 
pea, pisum sativum. Likewise the cell theory was evolved in 
those days. Each living body consists of cells and tliese all 
arise from one germ cell; in the human this cell is the mother s 
ovum, fertilized by the fathers sperm. In the cell are a num- 
ber of "chromosomes” which contain all the characteristics of 
that particular body. The hereditary factors, in the chromo- 
somes, are called genes. Both parents contribute genes. In 
the offspring of two Negroes all the genes relative to color are 
the same and the child will be a Negro. If a white and a black 
breed, the child will have characteristics of both parents. In 
furtlier breeding both types of genes are present and there is 
the possibility of further diversity. 

Let us return now to the determination of sex. With regard 
to the sex factor, the female produces only one kind of egg, 
each containing X factors, but the male produces two kinds of 
sperm, one half X bearing, the other half Y. When the ovum 
and sperm unite, if the male furnishes an X, then an XX child 
results, which is a girl. If a Y gets there, then XY, or male, 
results. The mother has no part in determining this com- 
bination. 

As far back as man h.is kept records he has been interested in 
heredity, which has to do with the transmission of physical 
and psj’chical characteristics to offspring. The details of this are 
tremendously complex and much misunderstood and de- 
batable, so in any discussion of it the question is not what to 
include but what to omit. Until the last century there was little 
accurate k-nowlcdgc of the subject, records having to do with 
pedigree being notoriously fallible, because, as Shakcspc.irc 
said, it is a wise father wI»o knows his own child. 

Tlicrc have been many misconceptions about human 
heredity; most naturally, for humans arc impossible to control 
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accuratelj’, and to be of value observations have to be made 
over a number of generations. But the laws of heredity work 
in all animals and by studying short-lived ones, easily handled, 
much may be learned. Tlie extreme example is the study of 
fruit flies. A pair of these have two or three hundred children 
at a time and there are forty generations in a year. Figuring 
\vith the smallest figure, you find that theoretically the prolific 
pair might have a posterity of over twenty billion in a month 
and a half. Two thoughts inevitably come to mind: what a 
wonderful opportunity to study inheritance, and how fortunate 
that there are so many lethal agents in the world. 

It is granted that the laws of heredity do hold for man, which 
is what we want to know, for what cares the average person 
as to the scientist’s experiments with guinea pigs, flies, or 
plants? We cannot keep family records as we do with fruit 
flies for, although Joseph Smith’s family may have lived in 
Vermont for a century or so, his posterity lived in Utah and tlie 
early Mormons practiced polygamy, complicating statistics. 
The royal families of Europe, however, practically lived in 
showcases, and their famous disease, hemophilia, in which 
some of the men were “bleeders,” could be shown to be heredi- 
tary, although tracing this was tricky. As only the men have 
the trouble and only the women transmit it, a couple of genera- 
tions without sons could put the matter beyond the ken of 
many families. 

I had no uncle or great-uncle on my mother’s side, so there 
might well have been a bleeder in ray family about the time of 
the Revolution without my knowing it. The fact that I am not 
a bleeder proves nothing, for only a small proportion of possible 
inheritors get into trouble. In fact, I have just seen in a good 
book on heredity the pedigree of a bleeder family, and out 
of twenty-two men in three generations only three were bleed- 
ers. Perhaps this will convince you that heredity is a mighty 
intricate subject. 

The case of Chatles Darwin 

I am forev'er being asked if first cousins should marry, for a 
large portion of the public are pretty well convinced that such 
marriages bring bad results. Tliis notion is due to the great 



308 PERPETUATION OF THE RACE 

publicity given to a couple of families whose members inter- 
married for generations and produced a sweet crop of degen- 
erates and jailbirds. But these people bred for bad traits as con- 
sistently as the owner of a stud farm breeds for desirable traits. 
And think of the environment in which they lived! On the 
other hand, consider the Darwin family. There were a series 
of cousinly marriages between the Darwins and the Wedg- 
woods, two remarkably gifted groups. The outstanding result 
was Charles Darwin, one of our greatest geniuses and he had 
a group of brilliant descendants. Never was there a greater 
student of heredity and environment. His decision was, “Edu- 
cation and environment produce only a small effect on the mind 
of anyone, and most of our qualities are innate.” 

In the days when Samuel Johnson was closely connected with 
his birthplace, Lichfield, the leading physician there was Eras- 
mus Darwin. For at least three centuries his ancestors had been 
important people and well-to-do. Besides being a successful 
practitioner he was a poet and a botanist whose fame still 
lingers. Johnson’s abilities died with him. On the other hand 
Erasmus Darwin’s great qualities undoubtedly were bequeathed 
by him to his posterity. He had four children by his first wife, 
six by his second, and two illegitimate in between. His son 
Rob*’rt was also remarkably successful financially as a physician. 

Contemporary with Erasmus Darwin, Josiah Wedgwood 
established and made famous his great pottery. He married 
his cousin. They had a son, and also a daughter who married 
Dr. Robert Darwin. A child of this union was Charles Darwin, 
a naturalist of unsurpassed renown. Charles married his cousin, 
daughter of his mother’s brother. If you can follow this you 
will see that Charles Darwin had two remarkable men as grand- 
fathers and in three generations there were two marriages of 
first cousins. As human affairs go this was pretty close in-breed- 
ing of very able stock. 

Charles Darwin and his wife, Emma Wedgwood, had ten 
children. The last child, who unfortunately was chosen to be 
named after his father, was a mental defective and fortunately 
died at the age of two. There was a popular impression which 
still seems to be not completely abandoned that marriages 
between cousins are likely to have such results. A rare occur- 
rence such as this may help to confirm the belief. But this was 
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one child in ten. Two other children died young. The otliers 
were remarkable. Four of the boys became distinguished, Uiree 
of them being knighted for scientific achievement 

Now in attempting to improve domestic animals it is per- 
fectly well understood that discrimination must be used in 
breeding. Undoubtedly tremendous stud fees were paid for 
the services of Man o’ War. I do not know the record of his 
progeny, but I wonder if their fleetness of limb was any more 
consistently good than the intellectual results achieved through 
the careful selection in the Darwin and Wedgwood families. 

But, as a mayor’s wife is said to have remarked to a visiting 
queen, “Breeding isn’t everything.” Environment is of great 
importance in the upbringing of blooded horses or brilliant 
children. The second problem is the more difficult. The trainer 
of race horses can be arbitrary and it is safe to say that he is 
rarely swayed by sentiment Neither do his charges have such 
complex psychology as do intellectual human beings. 

Environment refers to the conditions whidi surround and 
influence one during life. Kipling tells of a boy taken by wolves 
in infancy and brought up by them. It is reasonable to suppose 
that the result was different from what would have occurred 
had the youngster grown up in a comfortably fixed, well* 
educated family. Tlio Dai^vins, although no Bockcfellers, cer- 
tainly had their share of the good things that an adequate 
income brings. Dr. Douglas V. Hubble, in the Loncct, told how 
they developed under these conditions. 

Charles Dai^vnn’s father had plenty of money to spend on 
his family, but although not cruel, he nilcd over them willi 
a rod of iron, always as he supposed, for their owm good. 
Naturally, he did not develop in the children a feeling of con- 
fidence in themselves. Then thej' had it dinnctl into them that 
the hazards of ill hcaltli can Ik; eliminated by the exercise of 
precautions, "Alw'ays wear nrbbcrs and mufflers and ns'oid 
drafts and you will grow up strong and well. Tliis tradition 
came down so that the Lancet article is called “Tlie Life of the 
Shawl.” One soil alwaj'S wore a sluawl except on the rare occa- 
sions when he felt that all conditions including health «crc 
perfect. Henrietta always wore one. She was recommended, 
when twelve years old. to h.avc lireaUast in l>od. She did so 
until she died at eighty-six. 
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So Charles Darwin early in life naturally became a hy^- 
chondriac. (The hypochondrium is the upper part of the belly 
just below the ribs and was thought to be the seat of melan- 
choly.) In his early twenties he was on the brig Beagle ready 
for a voyage as a naturalist around the world. I had palpita- 
tions of the heart. I was convinced that I had heart disease. 

I did not consult any doctor as I fully expected to hear the 
verdict that I was not fit for the voyage and I was resolved to 
go at all hazards.” So he took his six-year trip to Patagonia and 
the slopes of the Andes and the Galapagos Islands and many 
other outlandish places. You should all read the Voyage of 
the Beagle. 

Robert Louis Stevenson, riddled with tuberculosis, and 
Charles Darwin, just as sick with hypochondria, both traveled 
to the far parts of the earth and each did a wonderful lifework. 
Stevenson apparently died of a brain hemorrhage; and Darwin, 
who lived to old age, certainly did not die of hypochondria. So 
in Darwin’s case “intellectual endowment ultimately triumphed 
over harmful environment,” and with Stevenson it triumphed 
over tuberculosis. 

Darwin married soon after he returned from the Beagle trip, 
and then his hypochondria really did become pronounced. It 
is said that he was the perfect patient and his wife the perfect 
nurse. She watched over him day and night and regulated the 
whole household so as not to disturb him. He looked to be and 
evidently was in robust physical health but he would “lie awake 
at night in an agony of mind and intestine.” Yet our author 
believes that “illness provided the exact conditions essential 
to his achievement. Sleepless nights allowed him to brood over 
his problems; two hours in the morning to look things over and 
make his records” seemed to be his day’s work. 

Charles Darwin and his wife did their best to bring their 
children up in a loving manner wth lots of material advantages. 
They were not so autocratic as tlie grandfather had been, but 
the mother saw to it that the children did not interfere with 
their father’s work and his “sickness.” He himself was so kind 
and considerate that they were glad to do this. Tlie result was 
a group of remarkably brilliant children, but Darwin’s grand- 
daughter who lived wth all of them shows in her book that 
they were decidedly “queer." 
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What can we make of this family history? It demonstrates 
once again that qualities of intellect can be built up and trans- 
mitted in human beings just as large milk production in Guern- 
sey cattle or beautiful blooms in Brownell roses are achieved. 
The Adams family in this countiy does tlie same. The problem 
is not so easily solved in humans, however. Blooded bulls are 
kept in pens. When a virile man sees a handsome woman he 
is not so easily kept from roaming, ignoring the development 
of intellects. And once again we see that too much of a good 
thing is a bad thing. There was too much care and protection 


in tlie Darwin family. 

Environment produces superficial appearances that make it 
difficult at times to recogni2e the inherited characteristics. The 
Negroes in my neighborhood now have hair which is straight 
or slightly wavy. But somebody has made a fortune selling a 
preparation which takes out the curl. Stephen Foster spoke of 
the top of the head of his bald Old Black Joe as the place where 
the wool ought to grow. Some sour-dispositioned caustic per- 
son, speaking of girls who have their teeth adjusted at great 
expense to make them beautiful, remarked that they may get 
husbands and raise generations of buck-toothed children. 

Kinky hair, arrangement of teeth, numbers of fingers and 
toes (some families are apt to have more than five on a hand 
or foot), color of hair and skin, shape of eyeball causing near- 
sightedness, all these and many others can be traced to heredity. 
People who admit these physical attributes are hereditary are 
often more skeptical about mental endowments. They point 
to Abraham Lincoln, who himself could certainly not show a 
distinguished ancestry. A friend of mine, exceedingly weU 
versed in Lincolniana, told me that the ancestry could be traced 
back to the New England Lincolns, many of them able. On 
the female side, it is generally believed that Nancy Hanks was 
illegitimate and Lincoln himself thought her father a well-to- 
do Southern planter. There is a story, probably apocryphal, 
that John C. Calhoun was involved. At any rate there was good 
chance for the presence of an able progenitor here. 

However, J. Walter Wilson, a distinguished scientist in 
biological branches, teUs me that everybody of English an- 
cestry undoubtedly has a pedigree going back to Wilharn the 
Conqueror, so I suppose that Darwin and Lincoln may have 
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had their genius come down from William the Bastard, as he 
was sometimes called, without its stopping on the way long 
enough to receive recognition. Perhaps many desirable quali- 
ties had developed in various ancestors — intelligence in one, 
courage in another, honesty in a third — and when by chance, 
as it were, they all culminated in one man, then we had Lincoln. 

Heredity and disease 

Probably most of you are not looking forward to geniuses in 
your families; the records show us that they may be decidedly 
undesirable. But you do wish to know if any hereditary diseases 
will attack them. Probably all of you know that mice are bred 
so that certain strains may develop cancer in nearly all the 
offspring. In human beings, study of identical twins ( that is, 
twins developing from the same egg) show evidence of the 
inheritance of disease, for example, cancer. No less a person 
than Dr. Eliot P. Joslin, of Boston, told me that heredity plays 
a part in diabetes. I, in my ignorance had said the opposite. 

So there is conclusive proof that heredity is a factor in disease. 
Sometimes the disease itself is inherited; in other cases condi- 
tions are inherited which prepare the ground for the occurrence 
of disease. It used to be said that persons inherited tubercu- 
losis. We know now that is not so, although apparently n 
constitutional susceptibility to it may be. In fact, infectious 
diseases, when they occur, are part of our environment. 

The disease formerly the most dreaded of all, smallpox, is 
practically non-existent in the United States. Why was it, then, 
that seven years ago when a man traveled from Mexico to New 
York City and was then found to have died of smallpox, the 
health authorities there went berserk, vaccinating most of New 
York’s population? 

To understand this panic it is necessary to know some history, 
since hardly any of us has ever seen a case of smallpox. In 396 
B.C. a terrific epidemic of smallpox so ruined the Carthaginian 
army that they were unable to cope with Rome, else the entire 
history of the world might have been changed. This was only 
one of many ^va^s whose outcome was decided by smallpox. 

It nearly did for the American army in the Revolution. 
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General Sullivan wrote to Washington, “The raging of the 
smallpox deprives us of whole regiments in a few days.” The 
treatment was servings of rum, with four pounds of gentian 
root and two pounds of orange peel to a hogshead. The men 
liked the flavoring and were happier for the rum and today we 
could do no better by them as the only cure still is to avoid it. 
Some of the army physicians tried to prevent the infection by 
inoculating the men. This method had been introduced into 
England early in the eighteenth century by Lady Mary Wortley 
Montague, who learned of it during her travels in Turkey. She 
described how they took smallpox matter from mild cases and 
put as much as could lie on the needle into a vein. There is 
no example of anyone who has died of it. ’ 

You see everybody took it for granted that sooner or later 
they would catch the smallpox so they preferred to get it from 
mild cases. Unfortunately it occasionally shifted from its mild 
nature and killed the person inoculated. It did not choose its 
victims from any particular rank ui life. Royalty contracted it 
as weU as the humblest peasant Princesses had their beauty 
ruined, for when it did not kill it often left its victims disfigured 


lur me. 1 . .L 

For centuries plenty of Europeans had smallpox but those 
who survived acquired immunity. Mothers transimtted some 
of this to their offspring; many attacks were probably so mild 
that they produced httle effect except to build up an inherited 


immunity. , , ^ ■, 

It has been the experience throughout history that popula- 
tions not accustomed to smallpox are extreme y suscep e. 
When Cortez landed in Mexico with a few hundred men, one 
of them had smaUpox. Three miUion Indians died as a result, 
and Cortez earned the reputation of being one of the g^ut mili- 
tary geniuses of aU time. The one who really deserves ie 
e^em was the man in his forces who landed wi* smal^ox. 
The naUves had absolutely no imm^ity and “e ”OS- 
quitoes sprayed xvith DDT. But modems pn e 
i^oring totory; they have not seen smaUpox 
sSvivom and they are careless. So veecmatjon m he United 
States is undoubtedly being shghted except by those who a e 
going out of the counliy. ( They know that they cannot get back 
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without a certificate of vaccination.) If virulent smallpox should 
appear in our environment from some obscure comer of the 
world, it might find a community with little immunity, in- 
herited or acquired, and a severe epidemic might then ensue. 

The effect of environmenf on heredity 

When we come to consider the general relationship between 
heredity and environment, not as regards disease, but as re- 
gards characteristics, we find there has been a great controversy 
in the past. Can acquired characteristics be inherited? Biolo- 
gists of the present day are pretty well convinced that they 
cannot. Here is a big experiment. Jews since many centuries 
before Christ have been circumcised. And yet after all these 
centuries the prepuce of a Jewish baby is just like that of a 
Christian. 

But I think that one can see how environment- might affect 
heredity in some characteristics. Darwin in his Origin of 
Species advanced the argument of the survival of the fittest. 
If a certain characteristic might benefit the animals possessing 
it, then those having it to a superior degree have a better 
chance to survive and pass it on to their offspring. Certainly 
the environment might determine what are the best character- 
istics for survival. 

If, as Dr. Wilson told us a few pages back, all people of 
English extraction have a pedigree going back to William the 
Conqueror, presumably we are all related. Why do we not 
tlien, have the same inheritance? In the nearly ten centuries 
since the Conqueror, his many genes have occurred in his 
descendants in a tremendous number of combinations. I think 
there is an analogy here with tlie brown trout of the fish 
hatchery at New Hampton, New Hampshire. In one pool there 
are many big while trout raised from fingerlings in the regular 
pools. We are told that about once in every seven million there 
is a white one. If he is scooped up and put to one side he grows 
into a big white fish. But bred to a b^o^vn one we are right 
back where we started. One seven-millionth of a chance of our 
being a genius just because we arc proud of our pedigree from 
William the Bastard? 
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John Buchan wrote a book called The Path of the King, 
which is an allegory concerning great inheritance. In the 
woods and fens of England, long before the Normans con- 
quered at Hastings, a witch gave a young boy a gold ring. 
Always the possessor would have strength, ability, nobility in 
the best sense, and perseverance to carry through his good in- 
tentions. Through the centuries a series of owners of the ring 
displayed all the gi’eat qualities the wtch had promised, but 
they always perished while carrying out their endeavor. In the 
final episode Nancy Hanks Lincoln passed the ring to her son 
Abraham who lost it, but as the mother saw in a deathbed 
vision, only after he had inherited the gifts of the ring in quan- 
tities far greater than ever before. We know of but few possess- 
ing the ring throughout its long history, nor do we know the 
paths by which it came to Lincoln. The accurate tracing of 
human heredity is an all but impossible task. The possession 
of great qualities is not necessarily made known to the world 
for they may well lack the opportunity to be demonstrated. 
Circumstance plays a large part in man s existence. The poet 
Gray reminds us that a country churchyard may hold 
Some heart once pregnant with celestial firej 
Hands, that the rod of empire might have swa/d. 

The complications of the laws of heredity are enormous; the 
possible combinaUons of traits and the impossibility of accurate 
human records make predictions futile, but the chances of 
good progeny are best if humans breed according to t e prac 
tices of animal and plant fanciers, avoiding bad and choosing 
good qualities. Which advice, like much we get from our 
economic advisors, \vill often prove futile. 
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REST AND PAIN 

TIIE HUMAN CODY HAS MODE PCOTECTIVE DEVICES THAN A 

modern football player. It needs them, for its ways are perilous, 
and despite the safety and first-aid manuals, and the art and 
science of medicine, and the voluminous medical writings of 
those minus medical degrees, in the final analysis the body 
has to take care of itself. 

Care would seem to be the first great requisite for the safety 
of tlie body, but because of the part that chance plays in our 
lives and the infinitely greater value of things other than our 
own safety, the philosophy of “security” has never been given 
even the lip sers’icc that it gels now. The valetudinarian, one 
whose chief concern is his own invalidism, has always seemed 
an abject creature. We all may expect to be attacked by acci- 
dent and disease. 

The value of pain 

Wien we arc thus assailed we may be fortunate to have 
\\*atching over us an unattractive and much maligned guardian; 
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that is, pain. It has not been inflicted upon us because we have 
sinned, nor is it just a mean trick played upon us. Hard as it 
is sometimes for us to be thankful, nevertheless it has been 
given to us for our good. Tljere are diseases, leprosy for in- 
stance, in which pain has been abolished and the patients do 
themselves serious injury witlioiit any warning. Cancer patients 
would have a much better chance if pain, at the beginning of 
their disease, would lead them to seek help. 

So the physician should have an understanding of the sig- 
nificance of pain and a sympathy for the patient’s feeling. When 
a doctor says, “Your pain is only muscular,” it would suggest 
that the doctor has never had lumbago. 

One trouble about underestimating a patient’s pain is that 
the reaction may lead him to build it up beyond its real value. 
On the other hand the physician must remember that pain is 
usually an aid in diagnosis and abolishing it quickly may lead 
to dangerous error. Also, the patient, suddenly made com- 
fortable, may refuse further proper treatment. 

Some years ago I saw a young physician with the pain of 
appendicitis. When I said that we would operate right away 
he surprised me by remarking that he wasn't sure that he 
wanted it done. I told the doctor watching him to be sure 
not to relieve his pain. He look it for about an hour and then 
decided that he wanted the operation. The appendix was a 
red-hot one that undoubtedly would soon have become gan- 
grenous. That man’s severe pain was a blessing to him. 

It is usually easy to handle acute pain either by deadening 
it with morphine or by getting rid of the cause with the proper 
procedure. Once an abscess is opened its severe pain is relieved, 

A broken bone in poor position is exceedingly painful. If tliere 
is not reh'ef after Ae surgeon has set it, he should check care- 
fully to make sure that it is really in good position. I believe 
that it is rare for a person to become a morphine fiend from 
the treatment of a single acute case. 

With chronic cases it is different. People who become drug 
addicts have some weakness in their make-up; but chronic 
illness may be very weakening, even to character. Early in my 
career I had to take care of a miserable, whining specimen of 
a man who had been terribly sick over a long period. Se^'e^aI 
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years later an upstanding, two-fisted fellow introduced himself 
to me as the former patient. I should never have recognized 
him. Long recovered physically, he showed his true character. 

Fortunately there have been developed, in modem times, 
several procedures to relieve chronic pain, aside from the giving 
of pain-controlling drugs. The removal of the Gasserian gang- 
lion at the base of the brain has taken away the terrible pain 
from countless cases of tic douloureux, or neuralgia of the face. 
In certain kinds of hopeless suffering from cancer, surgeons 
cut part of the spinal cord for relief. Of late years they have 
been cutting the front part of the brain in order that the patient 
may not mind the pain. 

In spite of all these developments it has been said that the 
greatest pain reliever of all is the humble drug aspirin. Few 
have tic douloureux. MiUions have relieved their headaches, 
the pain of small accidents, and that of rheumatic fever and 
arthritis, with aspirin. 

Rest, psychological and physical 

Tlicrc have been few surgical classics. Mr. Hilton, of Guy’s 
Hospital, London, England, wrote one about a century ago 
on The Therapeutic Infiitence of Rest and the Diagnostic Value 
of Pain. He pictured the expulsion from the Garden of Eden, 
the first wound, and resulting dismay; and, “the original prompt- 
ings of nature to man for the alleviation of his altered condi- 
tion. Pain was made the prime agent. Under injury, pain 
suggested the necessity of, and, indeed, compelled him to 
seek for, rest." 

His thesis was that nature could heal the injuries caused by 
wounds or disease only when the affected part was allowed to 
rest. And by rest he did not necessarily mean lying in bed or 
sitting in a chair. He spoke of physiological rest. A piece of 
dirt lodges under the eyelid and soon there is a conjunctivitis. 
Kalurc cannot cure this as long as there is no rest for the tissues 
because of irritation. Remove the dirt and rest will soon effect 
a cure even without silver nitrate. 

Compound fractures in recent years have been treated by 
good cleaning, and putting up the affected parts in plaster casts 
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where they cannot be disturbed by dressings or movements. 
This does not mean that the patient cannot tire himself out by 
traveling about on crutches. The patient \vith appendicitis 
gets physiological rest when the sick organ is taken out. Even 
a male can appreciate that a woman who was pregnant has 
achieved physiological rest when her constant compam'on of 
nine months is safely in the nursery. 

On the other hand sometimes physical rest is needed. A 
physician caring for a rheumatic fever case may feel that he 
is putting extra work on the heart by allowing the patient to 
move about. He may doubt that this is compensated for by 
the aid to circulation that muscular activity gives. The liver is 
the largest organ of the body with a multitude of chores to do. 
Extra activity on the patients part undoubtedly increases these 
chores. So Dr. Chester Jones, of the Massachusetts General 
Hospital, speaking to us a few years ago on liver diseases, 
stressed, next to diet, the importance of physical rest in treating 
these conditions. At about the same time Dr. Thorndike, of the 
same institution, depicted to us the dangers of staying quietly 
in bed. His patients were started walking within twenty-four 
hours of abdominal operations, women were up and about 
forty-eight hours after childbirth, and even people \vith heart 
trouble were let out of bed promptly. 

How do we explain these apparently divergent views emanat- 
ing from this shrine of Aesculapius? First we must remember 
the human propensity to swing upon a pendulum, and that in 
nearly all matters we go in cycles from one extreme to another. 

A short generation ago obstetrical patients spent several weeks 
of convalescence in bed, especially if they were well-to-do and 
could afford the care. The modem shortage of hospital beds 
and the general enthusiasm for acceleration programs have 
tended to demonstrate that this is not at all necessary. But 
analysis may show that the two methods are not so divergent in 
results when considered from Mr. Hilton’s point of view. 

Mr. Hilton had a patient who broke his leg and when pul 
to bed developed jaundice. So Mr, Hilton reasoned as follows, 

"I believe the congested liver which leads to the jaundice re- 
sults from the forced rest to which the liver is subjected by the 
recumbent position; the circulation through the organ up to 
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the period of the accident having been aided by active respira- 
tion and ordinary exercise. The withdrawal of these leads to 
congestion of the liver and hence jaundice.” It may well be 
that when a patient is too inactive and the circulation slows 
down, actual physiological rest is thus lost. 

We all believe in physiological rest. In each case we must 
decide whether complete bodily rest %vill give this. As Hip- 
pocrates said in his first aphorism, "Decision is difficult.” 

Although we will all accept rest as beneficent — and pos- 
sibly my arguments may have produced a grumbling acceptance 
of pain — nevertheless it is with diffidence that I now ask you 
to include inflammation in this blessed category of protective 
devices. Tlie word is, of course, closely related to inflammable, 
and refers to what Cclsus, a hundred years after Christ, called 
the first of the four cardinal signs of inflammation: calor, rubor, 
tumor, and dolor (heat, redness, swelling, and pain). 

INFLAMMATION 

Some years ago I was asked in public: Could a corpse on 
the beach sunburn? I answered this reader of who-dun-its by 
saying: Certainly not. Sunbuming is a physiological process 
and such processes slop at death. In life the local blood vessels 
dilate, fluid pours out from them into the tissues; all the signs 
and s>Tnptoms of inflammation result: calor, rubor, tumor, and 
dolor. Only chemical reactions occur in the corpse. 

Infl.'immation is the local reaction to irritation. Tlie vessels 
dilate, bringing extra blood to the part, and hcncc we get the 
redness and licat and beginning of swelling. Much of the fluid 
of tlie lilood passes out into the tissues, causing the major part 
of the swelling. Cells from the Wood also vs-oik ihclr way 
through the ss'alls, tlic white blood cells or lcucoc>’tcs being in 
the x-an. lliesc actually cat up, as it were, the irritants. Tlicrc 
arc several kinds of leucocytes, the ones doing the hulk of the 
work In most acute infections Iwlng the polymorphonuclear 
Icucoc) te$. Tliey arc so called because, Instead of IiaWng one 
small nucleus in the cell, they have several of varying shapes. 
Medical men, ns well ns j'ou, arc bothered by these big words, 
so long lK*fore the modem alphalietlcal nomcnchturc became 
popular we referred to ihh leucocyte as p m.1. 
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If the inflammation occurs on a large scale, or is of a parti- 
cularly serious nature, a hurry call for more leucocytes may be 
sent out. You might not expect an infection at almost any part 
of your body to have much effect on your thigh and other 
bones, but blood cells are formed in bone marrow. 

Should you, folloiving a nice dinner party, experience dis- 
turbing symptoms in your abdomen, you might proceed as 
suggested by the old advertising jinglej 

Said the lobster to Welsh rabbit, 

“Hurry up or we’ll catch fits. 

We’ve got to get a move on, 

Here comes red raven splits.” 

But do not do this. Cathartics in some of the conditions that 
cause abdominal pain may result in bad ructions. 

Your physician, finding pain and tenderness in the right side 
of your abdomen, may also be in a quandary as to whether he 
is dealing with an indiscretion in diet or acute appendicitis. 
He then does a white blood count. Ordinarily, there are about 
8,000 white cells in a cubic centimeter of blood, 75 per cent 
of them being p.m.Ls. Should he find that you have 12,000 to 
15,000, 90 per cent of them being p.m.l.s., you will probably 
be scheduled for an emergency appendectomy. The bones of 
your body are rushing shock troops to your aid. 

There are many non-living irritants which can produce in- 
flammation: electric and other rays, chemicals, bruises and 
wounds; but the living irritants would seem to be the most 
important and, of these, infectious bacteria lead. What I be- 
lieve are the commonest, and on the whole are easiest to handle, 
are those which have a tendency to form pus. In a local infec- 
tion caused by this type of bacteria the blood vessels become 
plugged with cells so that the circulation ceases and the tissues 
die. Then they break do\vn and liquefy, and the p.m.l.s con- 
gregate in the liquid. The result is pus. As this increases, the 
pressure of the so-called abscess causes pain, which is relieved 
when the abscess is opened. 

One of the best-kno\vn of these local inflammations is the 
common boil which is an abscess forming in a hair follicle or 
a grease gland of the skin. One of the commonest of bacteria, 
the staphylococcus aureus, causes boils and they are miserable 
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afilictions. They are exceedingly miserable for the tension is 
great, wth resulting pain and tenderness, and the tissues do 
not liquefy quickly but a firm core persists. Hence cutting 
them open does not give the expected release of pus. Closely 
related to a boil, and even worse, is a carbuncle, in which the 
infection travels along just below the skin and comes to the 
surface at numerous points. 

Although I started out this discussion of inflammation with 
the premise that it is beneficent it must be admitted that a 
detailed description of its working is not pleasant light read- 
ing. The details of battles are revolting to tender sensibilities 
but if our cause is just we approve of the efforts made in our 
behalf. The human body Is continually being assailed by bitter 
enemies of which infections \vith bacteria are the worst. In- 
flammation, in its attempt to overcome these infections, causes 
us much suffering; but as wc are dwelling on the battlefield 
it is sad but certain that we may never hope to remain com- 
fortably at a distance while our champion strives for us. 

The use of ACTH and coxtisone in the freafmenf of 
inflammation 

Let us leave the field of battle and metaphor and speak of 
a new development which concerns inflammation. ACTH and 
cortisone, which from now on is used to include related sub- 
stances, diminsh all the activities which grouped together 
constitute inflammation. Just as a bishop of London could say 
of the body soci.il. None make more trouble than those who 
go about doing good, so in Uic physical body, inflammation, 
intended for our good, can often do more harm than the condi- 
tion which it is aiming to combat. This is strikingly so on the 
surface of the eye. Tlic after-result of inflammation is, in per- 
haps most cases, the formation of scar tissue. Scar tissue on 
the front of the eyeball will not transmit light well. Tlicrcforc 
trouble here is excellently handled by cortisone. Tlie remark- 
able effect of cortisone on arthritis is well known. Joint sxirfaces. 
like tlie eye, are too delicate to take well tlie strenuous action 
of inflammation. But cortisone does not cure, on the c>c or In 
the joints. 
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However, it is well recognized now that it may be veiy 
unsafe to use cortisone or AGTH in some infections. Patients 
getting these drugs may feel comfortable and contented as they 
are not being disturbed by the aggravating activities of inflam- 
mation. But meanwhile the disease may be raging unchecked. 
Nature is unrelenting and we must be very careful how we 
interfere with her ways. 

IMMUNITY 

/nfecfion 

Pain, rest, and inflammaUon, then, are protective devices, 
guarding our bodies against injuries. It seems certain that the 
greatest injuries sustained are the results of infection. Our 
chief infections are from bacteria, animal parasites, and viruses. 

Probably most of you think of bacteria as little “bugs” caus- 
ing disease. You are mostly wrong. In the first place they are 
plants; and secondly, the diJfferent kinds of bacteria in the world 
are as the sands of the sea, and only a few kinds cause disease. 
The others have useful jobs and animal life could not exist 
without them. 

Somewhere about the time of our Civil War, Louis Pasteur, 
a French chemist, showed that iermeiiiatioii and putrefaction 
always were caused by living organisms. If I remember rightly, 
the first disease that he showed to be produced in this way was 
a blight attacking silk worms. Quickly after that, many diseases 
attacking human beings were shown to be due to bacteria, a 
particular kind producing each disease. 

These latter bacteria are called pathogenic, which means 
disease producing and they attadc only living tissue. They 
have been well advertised. Pri>bably less well known to you 
are the saprophytic, which work only on dead organic matter, 
that is, plants and animak, and break it up. If it were not for 
them, the whole world would soon be buried in dead matter. 

Innumerable are the good deeds done by bacteria. Collect- 
ing nitrogen is one of the rbief of these. The animal body is 
largely protein, and the distinctive thing about protein is that 
it contains nitrogen. The suppKes of nitrogen on the earth are 
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limited but the air is mostly nitrogen. Certain bacteria collect 
this air nitrogen for the plants and then it comes automatically 
to us. 

Even in the body there are many bacteria that do us no 
harm but are actually necessary for our health. One of the bad 



tlunc^ olwiil Hio niixlcm nnlililolic troatmcnl is tint not only 
llie cli^casc-prmlucinR liaotcria arc billed olT but also the liclp- 
fn! ones sutler at times tlic same fate svill, bad restdls for us. 
One unfortunate fellosv lint I Innsv ss-as given penicillin and 
for some sveebs ss-as miserable svitb a sore tbroat and coiiRb. 
After a beasy steel instiriment was put tlirougb bis moulb and 
tbrml and a piece cut out of a vocal cord. It was found lint. 
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the normal bacteria having been killed off, the yeast took that 
opportunity to grow in abundance and irritate him. 

So you see that you must be careful how you condemn and 
chastise whole groups, either of people or bacteria. 

The disease-producing bacteria are not as the sea sands, but 
I think that almost everybody will agree that there are too 
many of them. It would be futile to try even to mention them 
all. My medical dictionary takes about four pages to list them. 
What I should say are the most common, or at least best-known, 
ones are Uie staphylococci and streptococci. The first are so 
called because they are found in clusters like bunches of 
grapes; and the second, in strings. As a working rule the first 
may be expected to form local lesions sucl) as abscesses, and 
the second are more likely to spread rapidly. This distinc- 
tion is not to be relied upon, hoxvever; any of them may run 
wild at times. If we see pus collecting about a fingernail we 
presume that it is due to staphylococci. If a surgeon pricks his 
finger \riUi a needle while operating and a few hours later 
little or nothing is to be seen where the needie point went in, 
but red streaks are running up his arm and tender swellings arc 
to be felt at his elbow or armpit, we fear that he has strepto- 
cocci infection. The red streaks are due to infection and in- 
flammation along tlie lymphatic vessels and the tender lumps 
are the lymph nodes attempting to slop the infection there. 
The first abscess may be opened and pus freed, with relief. 
Surgery will probably accomplish nothing in the latter case. 

But all the infectious organisms have their own character- 
istic w'ays of attacking us. Typhoid goes at our intestines; 
pneumococci usually settle in the lungs; and diphtheria causes 
a membrane to fonn in the throat. All tljcsc villains cause 
acute conditions, but others, such as tuberculosis or s>'philis, 
go slowly about their evil ways. We may not even know wlien 
they first attack us, but later, when fully established, they 
reveal themselves as difficult or even impossible to banish. 

Nowadays tlicse diseases arc treated often witli considerable 
cfficicncv'; and many of the treaters talk much of curing ibcm, 
for probably the most popular Idea alwut overcoming Infec- 
tion in the human body is that the giving of some medidne 
will kill the infection. If there arc potato bugs on your vines 
you sprinkle on Paris green and this kills ibe bugs. If there 
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is infection in the human body you give medicine and this 
kills the bacteria. There are many troubles about this latter 
procedure. 

Medicines which are supposed to kill off bacteria often do 
not do too much good to the life of the body. Many diseases 
are insidious in onset and do much harm before we realize 
what we are fighting. There are many bacteria and they do 
not all respond to the same antibiotics. Even different strains 
of the same kind of bacteria are affected by different anti- 
biotics. Now we arc finding out that the bacteria are learning 
how to resist the antibiotics and we are not always so success- 
ful in killing them off as at first. 

It is not at all certain that any of these wonder drugs kill 
off infection by hitting the bugs on the head, as it were. The 
forces of the body itself probably do the actual destruction. 
According to this theory, all that penicillin does to the strep- 
tococci is to make them more digestible so that the body de- 
vours them more successfully. The best chance for man to 
survive disease is to have an Immunity. We are not so smart 
as wc thought we were in licking disease after it has been 
established in our bodies. 

/mmunily 

Inununily means the lieiiig free from the effects of somc- 
tiung and. as generally tiscd in medicine, this is freedom from 
tnfccljon by disease. The methods, with which the body works 
to accomphs , this, affect other situations, but bore the dis- 
cussion Will l>e narrowed to the above. 

There is no doubt that many aspects of immunity are not 
understood by scientists; one wcll-knosm authority, in fact, 
says that our understanding of these matters is but that of 
children. It is self-evident that the ssTilcr of the treatise which 
>•011 arc re.'iding cannot assimilate all the large amount of 
knowledge that these scientists have nccumulatcd. By a sort 
of l.iw of diminishing returns what Is handed over to and t.aken 
in In- yon is Iwutid to l>e sketchy, hut It is l>cllcvcd and hopctl 
that \vh.it you see as in a glass darkly is merely Indistinct and 
not dislorirtl. 
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Undoubtedly all persons are bom wth some, but varying, 
degrees of immunity to different diseases. For thousands of 
years their ancestors had been fighting disease in the body 
and if they had not developed an immunity they would have 
ceased to exist This is called an inherent, or natural, immunity. 

Then they acquire immunity in various ways. First is that 
which the mother passes on through the placenta. Thus 
measles, diphtheria, and chicken pox do not affect infants in 
the first few months of life. Their bodies are not making this 
immunity; it has been loaned to them by their mothers, and 
after a bit it disappears. This is called passive immunity. Other 
special immunities the mothers do not seem to pass on. It is 
notorious that infants do not get immunity to whooping cough. 

Immunity refers to the ability which an individual possesses 
or acquires to resist or overcome infection. The body functions 
in several ways to secure the individual against invading bac- 
teria. The blood carries with it at all times substances and 
special cells which help to combat bacteria and tlieir poisons 
(taxins). If certain toxin-producing bacteria gain a foothold 
somewhere in the body and secrete their poison into the tissues, 
these poisons are absorbed and disseminated, by llie blood and 
lyrniph, to bring death and destruction to cert.iin body tissue 
cells; however, just as soon as this course of events begins, 
many factors operate to combat the invasion. The while cells 
gather about the invading bacteria and engulf and destroy 
them; in addition certain celb in the body respond to the toxin- 
producing bacteria (antigen) by producing antibodies which 
act in several sv’ays to defend the body. 

One kind of antibody (opsonin) affects bacteria in such a 
way tliat they are more readily picked up and destroyed h)' 
the white cells of the blood; another hind (antitoxin) neutral- 
izes tlie specific kind of poison produced by the bacteria quite 
as an acid is neutralized by a base. A tliird kind of antibody 
(agglutinin) immobilizes the bacteria cells and clumps them 
so th.al they arc more readily rcmo\'cd by the white colls. Tlicsc 
substances and other antibodies an? produced only when a 
foreign protein substance, as occurs in viruses, bacteri.'i. and 
their toxins, gains entrance to the body. 

Tlie details of the ensuing shirmish or possibly great battle 
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are complex. If the poison or bacteria win, the war is ended 
for that body. Fortunately most of us win innumerable skirm- 
ishes. Tliese fighters which we enlist at short notice are so 
highly specialized that it will be necessary at this point to 
abandon the metaphor about a defending army. If a body is 
attacked by measles, the “antibodies,” as we call the resisting 
force, are of no value against pneumonia. Each kind of anti- 
body defends against only one disease. But what a job some 
of them do in their narrow special line! You all know that 
there are a number of diseases, one attack of which gives 
immunity for life. 


The enormous amount of antibodies that may be poured out 
m response to the poison of an infection is demonstrated in 
ip thcria. This was a terrific scourge a generation or so ago. 
ip itheria localized itself on mucous membranes, usually in 
! ^ membrane formed*, but it also produced a 

ug y poisonous substance known as diphtheria toxin which 
cjrcu atcd through the body. The antitoxin to combat it was 
0 a no y injecting toxin into a horse; first a very small 
amotint which the horse could stand. This dose was slowly 
ncrcase unti in six months the horse could take one thousand 
tirnes the ai^unt of toxin which would have killed him in the 
cginnnp Tlicn the antitoxin obtained from him, when in- 
jected mlo a child, proved a successful protection. 

'n” Still common, a friend of mine 

r n ", in Europe and 

l e consulted me Would her previous attack of typhoid make 

did noIT'"" ^ ^ V E^erally understood tliat people 

dkl not have second attacks of certain diseases such as t>5>oid. 
smaller and mearics. Uese surely did give long-lasting im- 
^nit>. Hut now u has been found that second attacks may 
occur as llie imimmily weakens svill, time. 

I asked a I.eaUh aiilliority about my friend and he advised 
go mg her a booster shot. Persons who l.ave not liad typ'ioid 
are protected aga.nst « I.y ll.ree injections of vaccine at weekly 
or longer inlcrs.ak Tins develops tbeir immunity to a high 
pent. A person who has bad typhoid, or a scries of injoclions 
not loo long before, has a great deal of imm.mlly but not com- 
plcle. An occasional single dose will bring It up. 
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The apparent complete immimity in the old days resulting 
from an attack is thus explained. These diseases were always 



Edward Jcnncr inoculating I* son against smallpoi. A statue 
by Monteverde. 

lingering in tl.e comnn.nit}-. Most ^plc were 

of the infection from time to lime. If the doses were smah a d 

the reeipients in good eondition the disease ss-as fought off and 
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each fight improved the defense. There is practically no typhoid 
around now and so my friend’s defense might have weakened 
from disuse. But one good booster shot of vaccine presumably 
brought it right up. 

Vaccination, I have mentioned that in the eighteenth cen- 
tury people deliberately caught smallpox from mild cases. It 
was a dangerous practice, for there was far from a certainty 
that a severe case ^vould not result. 

Tlien Edward Jenner, in the last years of the eighteenth 
century, investigated the belief, popular in the English country- 
side, that an attack of cowpox protected from smallpox. He 
took matter from the hand of a dairy maid with cowpox and 
inoculated a small boy. Two months later he took matter from 
a smallpox pustule and put it into the same boy, who did not 
get the disease, thus demonstrating his immunity. Innumerable 
observations have proven to all logical minds that vaccination 
is an almost certain preventative of smallpox. 

In my youth on Cape Cod pock-marked faces were not im- 
Mmmon. A good-looking girl in my high-school class went to 

ost<m and there got smallpox. She was no longer good look- 
ng. ^ ut today there is not much smallpox around and vaccina- 
^ on IS going out of fashion. The immunity wall drop way do\vn 
»n the population and some day smallpox, which has been 
biuldmg up us strength, may sneak up on us. Wc will be 
smart i we do not give up the habit of being vaccinated 
against smallpox. 


f it finding that the heathen, dwelling in far p.irts 

o * where there is little hygiene and many infections, 

arc ( oing >cttcr than we fortunate ones as regards poliomyelitis. 
* ^f^y be a common infection. Wc who 

^ infection do not develop much immunity to 

It. The hc,ithcn arc not much Iwlhcrcd with It for they have all 
had enough attacks to produce an immunity; hut when wc get 
an attack, wc may be seriously stricken. Our extreme suscepti- 
bility makes a polio vaccine a dangerous thing 
Tl.o difficulties with the Salk vaccine rather parallel what 
occum'd with jenners sm.iIlpox x^aedne about 1800. Tlic best 
physlchins were slow to accept vaccination until it had given 
cxidence of its wortli. It took some time for them to Icam just 
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how to handle it and there were a good many bad side results, 
such as septicemia and syphilis. Such great changes in medi- 
cine should be handled slowly and carefully. The first Salk 
vaccine caused deaths in California and Idaho because the 
government tests had not been perfected enough to make sure 
that there was no live virus in the first vaccine. This is no 
criticism of the ultimate worth of the vaccine but of the hurried 
way in which it was introduced. 


Immunity to poisons. The whole story of immunity is in- 
finitely more complex than my little kindergarten discussion 
may have suggested to you. At the present time virus infections 
^ in the limelight. Immunity to poisons may also occur, 
'^us De Quincey, in his Confessions of on Opium Eater, says 
t ^t one time he was taking daily laudanum equal to three 
hundred and twenty grains of opium. One grain of opium is a 
good dose and it would not take many grains to kill the ordin- 
ar) individual Certainly he built up a tremendous immunity, 
e tells how at one time in the country he was visited by a 
spoke no English. For some reason, not quite in- 
e gi c to me, ho gave the man some opium, enough to kill 
three dragoons and their horses; to his surprise and horror the 
man swallowed it ail at once. He heard of the man suffering 
no ill effects and decided that, like most orientals of those days, 
jc man was an habitual user of opium and had built up a 
strong immunity. 


The prolecdVe devices work together 

Naturallj Uieso prolcctivc devices do not work independ- 
"clI be that at times we 
i n ^ r**' ** *^^*^*” activity under one definite heading. 

Inflammation s certainly a part of immunity. And no matter 
I w c icicn ns is, there is bound to be damage done in many 
cases before it has things under control. 


REPAIR 

To get the body which has had infiammation or disease or 
iniur>- of any kind, back to anyUiing approacliing normal, there 



PROTECTIVE DEVICES 333 

must be repair work done. This is as fundamental a process as 
is inflammation, and it occurs throughout the vegetable and 
animal kingdoms. 

A tree can be badly injured and do a marvelous repair job 
to itself. I had a twenty-foot elm in my back yard. Boys sawed 
nearly three-quarters of the way through the trunk and the 
chances of the tree’s growing up to be a fine specimen looked 
slim indeed. But on the edges of the cut, the live layer of bark 
started to grow and fill in. Gradually this filling-in closed 
around the trunk so that the sap was nowhere cut oflF from its 
upward course. Now, not many years later, the tree is in fine 
shape. The only evidence is a ring ~ a sort of scar tissue — that 
looks like swollen bark and that goes three-quarters of the way 
around the trunk. 

In the kingdom of man and beast, the lower in the animal 
scale, the more complete is the regeneration. We are told that 
if a lobster loses liis claw he grows a new one. Man cannot re* 
produce even a lost little finger. Cut off a lowly earthworm’s 
head and he grows a new one. Only metaphorically can we do 
anything like that Even in the human body this rule of the 
power of comeback of the lowly holds good. Our nerve cells 
are highly developed and speciafized. Destroy one of them and 
it is gone forever and no other can take its place. Poliomyelitis 
destroys nerve cells in the spinal cord. That ends the activity 
of the muscle fibers which they controHed; hence the well- 
known paralysis. At the other extreme are our connective tissue 
cells. Tlieir job is a simple one; just holding things together. 
They are usually rather small quiet things; not much to look at. 
But injure this tissue and the cells swell up and reach out 
towards one another like the line men of a football team bunch- 
ing up to stop a line plunge. 

Apparently the injured cells spill some substance which 
stimulates the remaining ones and a substance called collagen 
is formed. This is a Greek word meaning glue. In my youth 
I had access to a wood-working shop and I was told there that 
the broken rocker of a cliair neatly filled logetlier and well 
clued would never break again at that spot. That indicates the 
value of coUagen. To get enough of a good-quality collagen, 
one must have plenty of Vitamin C. which is found in fmit and 
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vegetables. So always have your glass of orange juice for break- 
fast and a nice crisp salad for dinner. Another hint: onions are 
rated a high source of Vitamin C, so 

Let onion atoms lurk within the bowl. 

And, scarce suspected, animate the whole. 

It was said in the above paragraph that some substance from 
the injured tissues stimulates the cells to repair. Stimulation 
and irritation are the same except possibly for the question of 
degree and it is interesting that Dr. Alexis Carrel found that if 
an aseptic (that is, uninfected) wound was carefully cleaned of 
all blood clot and debris and completely protected from out- 
side irritation, no healing would occur. I like the word heal 
meaning hale, healthy or sound, which is more personal than 
repair. Except when used figuratively, heal refers to living 
matter, while an old pair of shoes or anything inanimate may 
be repaired. 

The ideal healing occurs in such wounds as a surgeon may 
make where the surfaces arc brought together accurately and 
held there by stitches. We have a lovely phrase for what takes 
place then: healing by first intention. The connective tissue 
cells interlace and contract, forming scar tissue, and the small- 
est blood vessels bud out, increasing the blood supply. Tlic 
wound may lical firmly in a few days, particularly in the face, 
where the blood supply is profuse. Because of all this extra 
blood supply, such wounds arc red at first, but later the blood 
vessels close olT witli the resulting white scar with which you 
arc all familiar. Tlic skin cells slide over the edge of the wound, 
closing it off. No new I, air or sweat glands appear here for they 
are complex tissues, high in the scale. 

Not all wounds, of course, arc simple cuts, allowing the sur- 
faces to bo brought together. Much tissue may be lost and no 
longer do we liavc first-intention healing. Such wounds arc 
closed in !)y what we cal! granulation tissue.” Great numbers 
of little loops of lil(^ vessels grow out on the surface of the 
wound slowly forming scar tbsue, which as it contracts has n 
lendcncj* to slirink the wound. Infection In a wotind increases 
the amotmt of granulation tbsue, making the "proud” flesh 
wUh winch many of you are familiar. Tills will resist the pene- 
tration of infection into the deeper tissue. Tlie skin slowly 
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creeps in from the edges of the wound but the final result is 
likely to be an unyielding scar with thin, poorly nourished skin 
over it. 

The state of the body also influences healing so that poorly 
nourished people, especially those not getting enough protein, 
do not heal well. One of the bad aspects of cortisone is that it 
interferes with healing as it does with inflammation. Repair 
and inflammation are closely related. 

Protective devices are rarely comfortable. Ask the soldier 
who has to wear a heavy helmet or the foundry worker with 
metal-capped boots. So in the body, quiet and comfort means 
one of two things. In the vast majority of cases there is health 
and well-being. But occasionally disease, like an unwatched 
child, is up to mischief when it is making no disturbance. 
Then we are fortunate if we have baby sitters such as pain and 
inflammation to detect the culprit and stop his wrong actions, 
with repair to clean up the mess. 
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Mind and Body 


EMOTIONS 


Tiir. nixATToNsiiip or toe eMonoNS and toe body most 
I m-c existed ns long as there have been well-developed brains. 

lien a wild animal finds itself down wind from n man and 
gets the dreaded seent, it is the emotion of fear wliieh starts its 
muscles in a ss-ild rush away. A large part of our modem con- 
ception of progress, however, is the making of new names, and 
psycl,osomatic has appeared in the last half century (psyche, 
he mind; and soma, the Irndy). It is generally thought of as 
the inllucnce of the mind on the Ixxly, but it is also the clfcct 
of tile fxxly on the mind. 

Tfic problem of which comes first is at times ns bailling as 
that of the hen and the egg. 11.0 theory of William James was 
that the sense organs of the Inxly are stimulated by an object 
and the resulting feeling of Imdily sensatior.s is the emotion. 
Hut Dr. Walter Cannon reports that he and others practically 
separated the cortex of the brain from the Ixxly and the onlm.nls 
still exhibited normal emotions. I do not see that we have to 
snrrry as to sshich is the cart and svhtcl. the horse. We cer- 
tainly see many Ixxlily demonstrations of the emotions. 

3)4 
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Manifestations of emotions 

A patient walks into a doctors office. He has had an accident 
followed by surgery whi<^ has overcome the crippling effect. 
Although the day is warm, his hands are cold and clammy. As 
a simple examination proceeds, sweat trickles down from his 
armpits. In this case the patient is well physically, but fear of 
returning to work on the machine that caused his accident was 
expressed as plainly by his sweat glands as though he had told 
it vocally. 

No part of the body reveals emotions more plainly than skin, 
of which the sweat glands are part. The blushing of embarrass- 
ment is notorious, although it does not seem so common as the 
sweating reaction. Certain persons have the blush tendency, 
and those who wish to tease them may do so by getting their 
attention in company and then saying something slightly em- 
barrassing. It is not necessary to agree with one investigator 
who says that blushing is a reaction to guilt and is associated 
with cold sores and a tendency to sunburn. In my salt-water 
days I had many most innocent sailing trips followed by cold 
sores and sunburn. 'Vet the writer appeased me somewhat by 
saying that the patient with these reactions is usually above the 
average in intelligence. 

Of course emotions, like all our reactions and functions, are 
primarily for our benefit, even though it may be a bit difficult 
to determine how sweating from the armpits when nervous and 
blushing when embarrassed fit into this great scheme. The 
raising of blood pressure with excitement is easier to under- 
stand. Whether fear causes us to nm away or anger starts us 
fighting, we use up energy at a faster rate, and higher blood 
pressure furnishes us a greater flow of blood, bringing in oxygen 
and taking away carbon dioxide and other waste materials at a 
commensiuate speed. This is all very well, yet when the 
Reverend Stephen Hales showed how to measure blood pres- 
sure he may have helped out researchers, but he made a lot of 
needless worry, not only to hypochrandtacs, but to nearly every- 
one who reads scare medical articles and has to be examined by 
doctors. I suppose it is a rare phlegmatic person who does 
not pump up a little higher pressure at these times. 
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Phobias. One of the worst aspects of the emotions is the 
building up of needless phobias. Few possessors of these have 
the philosophy of the following friends of mine. “Sir, most ap- 
prehension is needless pain,** Samuel Johnson, LL.D. Unfor- 
tunately the human mind is ingenious in creating its own 
miseries,” Dr. Oliver Goldsmith. “The worst troubles I had 
were those that didn’t happen,” Disraeli. 

Phobia means fear but now it has been narrowed down to 
unreasoning fear. In its original meaning it was a more neces- 
sary emotion than love or hate. All animals at times meet 
enemies more powerful or more clever than they. If we do 
not have an instinct for self-preservation we will not be around 
to experience the other emotions. There is an awful carnage 
going on among those who do not have enough phobias for 
autos. But the colored boy who is pictured as trembling be- 
cause he sees a graveyard on the other side of the road, the 
abode of spooks, has a distressing and useless phobia. 

Psychologists now teU us that some of our phobias originate 
before we are bom. You will have to discuss that matter wi h 
them. Childhood experiences must start a lot. I was middle 
aged before I had to give up my childhood home, but even 
then it required wiU power for me to turn my back ™ ^ 

inside of our barn and walk dignifiedly away. But I do not 
thing that a dark graveyard disturbs me. In fact I have slept 
quite a number of nights in a room overlooking one. It otte 
hard to distinguish between phobias and genuine fears. To 
my mind those who bundle up the minute the outside 
ture drops below summer heat, put on rubbers ^ 

morning, and shun drafts as I would Ae open jg 

furnace! have phobias. Many people fear and dishke crowd _ 
I. myself, do not like them. The public is a beest when there 
are too many people in one place. If one as o eav 
joyable conc«t simply because there are too P^f '" 

in the room I should class that as a phobia. Clear toi^k mg 
should allow one to weigh the value of fears. npver 

feeling which I had in my dark bam was foo is an 
allowed it to influence me. If one has too mu i , 

proper physician should be called in, whether or a 
ulcer or a phobia. 
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The psychic influences 

A re-examination of the last few paragraphs shows that they 
have been devoted to unpleasant emotions. A reasonable num- 
ber of these are necessary for existence, but pleasant ones not 
only make life worth living, they help to preserve it. A quarter 
century ago I dropped into a surgical clinic and found that one 
surgeon used music in the operating room, not for the sur- 
geons and nurses but for the patients. He also had an attractive 
woman whom he called his psychic anesthetist. She cheered 
up the patients or condoled with them. You can imagine that 
it took tact and good judgment to handle such a delicate mat- 
ter. Later, in St. Louis, I found Dr. Vilray P. Blair using a 
special operating room for children. The walls and ceilings had 
colored pictures of fairies, Cinderella, Jack and the beanstalk, 
and possibly modem favorites. That was going a long way to 
use psychic influences on the youngsters. 

Even longer ago there was a smallpox scare in the town 
where I went to college. It was decided to vaccinate the whole 
student body. Tlie college physician, a tough, direct, former 
(lashing athlete, not much given to babying his patients, 
n simple thing as vaccination may be 
uisturbmg to the mind when the patient has to wait his turn in 
me. bo he got a strikingly handsome, statuesque nurse to help 
lum. 1 erhaps the boys then were not so engrossed in the other 
sex as they evidently are now, for several burly football players 
passed out before they got their scratches. Still. Dr. M. felt 
ta he percentage was gratifyingly good. It is to be doubted 
retolorremcnf " “"'■‘8= "aeded ‘his psychic 

Devotees of music ascrilw intellectual values to it, but I 
dunk dip- will acknowledge its chief ellecis to be emotional. 
Stimulation and excitement through its means, notably for 
patrio Ic and warlike purposes, have aUvays been valuable and 
possih y could be used to lone up unhealthy minds. But many 
mental rases fluetuate from depression to extreme exaltation. 
It would pttih.ahly lie dangermis to stir them up. At the sym- 
phony recently, a modem, Iii/xnre selection mover! one of my 
fellow-practilionerx svitli a lifelong interest in music to remark 
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that it made him sick. Emetics have occupied a large place in 
therapeutics, but I doubt if any one would advocate music for 
this same purpose. 

At the State Hospital for Mental Diseases at Howard, Rhode 
Island, a quarter century ago. Dr. Arthur H. Harrington, a psy- 
chiatrist of high standing and long a lover of music, was super- 
intendent. A thousand patients ate in the dining hall and it can 
be understood that disturbances at mealtime were not vmcom- 
mon. Dr. Harrington started a drive which produced a ten- 
thousand-dollar pipe organ; he trained a choir of fifty patients 
who led the singing; and the music at meals was acknowledged 
to have such a wonderfully quieting effect that it became 
famous. 

One more good word for the emotions. Dr. Paul Dudley 
^Vhite, who has devoted his life to the study of the heart, ap- 
proves of the modem emphasis of the psyche over the soma — 
the effect of the mind on the heart. Nervousness increases the 
pulse rate. I have pointed out that just taking the blood pres- 
sure is likely to increase it. In the past much heart trouble was 
iatrogenic, a big and up-to-the-minute word that simply means 
that doctors caused it. Tlie physician hears a heart murmur. He 
takes an clcctro-cardiogram and sees a change in the T wave, or 
some other alphabetical undulation. He then with a low voice 
and sympathetic manner tells the unfortunate of those matters 
and instructs him never to climb stairs again and suggests that 
from now on he must be a semi-invalid. A valetudinarian has 
been developed, a terrible word signifying a miserable condi- 
tion. Tliat sort of thing is getting less common. Nowadays we 
take a cheerful attitude and try to instill confidence, rather 
allowing the patient to do what he can comfortably, with some 
moderation. Nervous worr)* can be as bad as physical strain. 
The p.aticnt who has courage, optimism, and cheerfulness will 
do the best. 

Hysteria. Hysteria, in medical parlance, is an exaggerated, 
unconscious control by the mind over the body. Tlic word was 
evolved from the Greek for womb. Tliis Is a bizarre mental 
state uath diversified s>'mptoms and signs. In popular use it 
signifies uncontrollable excitement, or an unreasoning obses- 
sion, seizing groups of people. Tims the Salem witchcraft 
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episode in Colonial days was a mass hysteria. Medically we use 
the term for manifestations which superficially suggest physi- 
cal abnormalities, but which when carefully studied are found 
to have no actual physical causes, but usually are evidence of 
a subconscious attempt to correct some situation that has be- 
come intolerable. Perhaps the simplest and best way to give 
you an understanding of it is to attempt no further definitions 
but to cite examples. Persons with perfectly good eyes or 
ears may find themselves blind or deaf. These are the kind who 
achieve miraculous cures by a parachute jump or faith cures. 
Others have areas of the body with no sensations of touch or 
pain. When these areas are plotted according to the paUents 
sensations they correspond not at all to nerve distributions. 
Thus with "glove” anesthesia, needles may be stuck into the 
flesh of the hand or wrist without disturbing the patient until 
a certain level of the forearm is reached. Then suddenly sen- 
sation occurs above this line although we are still needling 
areas supplied by the same ulnar and median nerves which did 


not function lower do\vn. 

Despite the fact that the 
womb, this demonstration of 
probably equal in occurrence 


name hysteria is derived from 
the power of mind over body is 
in the two sexes. 


The effects of the emotions on the human system 

The word psychosomatic has come to f 
ship botsvcen tho bodily reactions 

established. Tliere are many diseases, , , 

stance, which ssill occur despite our 7"'“'. ''“fjS,, 

them. But there ore some whose mamfesta i _ 
physical which seem to be practically *' ,, 

lions. The digestive system is to«tTve 

troubles, as has been explained in the c lap Iwring 

system. Tl.roughout the body, nowhere 

played, and tlie digestive s>-slcm w ’ handling of tlie 

tion of blood, the storage of X „«eh it is 

sugar of the bi^y (to '”X')°"s being helped or at times hin- 
doing on the side, as it x'crc), is ^ , . . it. |,iiKlcring 

dered by the emotions. Beally. s«-e should not tall. 
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or helping. Both mind and body are working for teamplay, and 
if they get the signals mixed at times you must remember that 
their collection of plays would make our leading college teams 
look like a sandlot bunch of fifth graders. 

Only in recent years has it really been appreciated how much 
emotions may disturb this system, although William Beaumont 
in the early nineteenth century watched their effect in the 
stomach of Alexis St. Martin. In recent years physiologists have 
noted that our nervous system and our emotions play almost a 
dominant part in the function of the stomach. A number of 
persons with permanent openings into their stomachs have now 
been studied, particularly one in New York who is a wonderful 
subject for this work. He is a fine fellow but strongly emo- 
tional, who likes, dislikes, fears, and worries with intensity. 
\Vhen he is disturbed, the lining of his stomach becomes 
swollen with blood, dark red; and the muscular action in- 
creases; and so does the secretion of digestive fluid. Under these 
conditions the stomach lining is easily injured, which may ex- 
plain the incidence of ulcer. When the cave man felt this way 
he took a club and hit somebody over the head. He probably 
had no ulcer. We are paying one of the penalties of civiliza- 
tion with repressed emotions, which strike inwardly as it were. 

It is not so easy to get hold of the emotions and treat them, 
so doctors have to treat the ulcers. Most of you have heard of 
the Sippy diet. Dr. Sippy has been a killjoy for vast numbers 
of people. The diet usually starts off with a dull visit to the hos- 
pital in order that the doctor may become acquainted with your 
mind and matter. You are given the most uninteresting of foods 
at frequent intervals. Then you have to take alkalies — things 
like cooking soda. You are also given sedatives to quiet your 
nerves and medicines like atropin which decrease your stomach 
secretions but also dry up your mouth in a disagreeable manner. 
This isn t much fun. The great majority of peptic ulcer cases 
get along fairly well. Tlie best treatment is to cultivate 
equanimity and not develop an ulcer. Advice easy to give but 
hard for many to follow. 

From here on down the alimentary canal the emotions have 
great influence. An acute diarrhea resulting from nervousness 
is not an unusual occurrence. Naturally there are at times some 
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sensations coming from the intestines, particularly when they 
are overloaded, or when peristalsis (that is, intestinal move- 
ments) is increased; or when there is much gas in the intestines. 
Incidentally, intestinal gas is now believed to be mostly swal- 
lowed air, and nervous persons are much given to increased 
swallowing. 

Colitis, or inflammation of the large intestine, is a chronic 
disease sometimes going on to ulceration, when it is a distress- 
ful dangerous condition. It seems pretty certain now that it is 
definitely linked up with the nervous system and emotions. The 
nervous impulses increase the amount and activity of the diges- 
tive juices. They may then break through the protective mucus 
which the whole tract secretes. So we get ulcers in the stomach 
and duodenum, or colitis lower down. The patient has to go 
on a bland diet and be denied all sorts of pleasant things. This 
would seem to be a rather dull life but I know a woman who is 
a great and famous mountaineer, yet she gets along without 
coffee, alcohol, tobacco, and onions and appears healthy and, 


what is more, cheerful. , 

Medicine has undoubtedly concerned itself mostly with the 
physical side of man and has been chary of admitting the pa 
that the emotions have played in physical dls. Only in recent 
times have psychology and psychiatry assumed ™- 

portanee in medicine. Yet. emotions have much 
regulating bodily functions. We are stressing this influence 
more in the handling of illness. 

Such tilings as anger, grief, and other 
be the foundation of bodily upsets. Joy. p earn . 
particularly courage are great aids in treatment. At tins rno^m 
there come to mind two persons whom I have Y ,i,eumT 

to capable physicians. One ap^ared to ^ devo bp.ug 

toid arthritis; the other was obese. In each case 
background w’as immediately studied. nf naiiciils 

The placebo. Practitioners have a great p cut of pat^m 
whose chief, if not only, troubles are p,. 

men will tell you that such maVe “P “ r^^au3 

tieuts. Tlicse are the ones ">•" inactive 
medicine, the placebo. One defini Another is a 

medicine given merely to benefit a patient. Another 
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medicine given more to please than to benefit a patient, but a 
philosopher has remarked that anything that pleases does some 
good. 

Of course many a drug is a placebo for the physician as much 
as for the patient. For years practically every sick eye in the 
so-called civilized world has been treated by a boric acid eye- 
wash. A small amount of boric acid, not taken internally, is an 
inert thing; but washing out the eye was good and everybody 
agreed that it was the proper thing to use. I have operated 
quite a bit in the mouth and I have a favorite mouth wash. A 
dry crusted mouth is pretty miserable and this wash kept the 
patient more comfortable than morphine. It killed the smell 
a good deal and perhaps took a bit of slinging away. However, 
rinsing the mouth with a weak salt solution would have done 
very well, but the patient would not have thought that much 
treatment. How much of my treatment was placebo? Digitalis 
is valuable in certain kinds of heart disease. There is no doubt 
of its efficiency and few drugs have ever been used more. But 
forty years or so ago a young physician, who has since made a 
great mark, went about purchasing samples of digitalis in the 
drugstores of the city where his medical school was. He found 
that a large proportion had been kept too long and was inert 
when tested on frogs who have no emotions connected with 
their heart action. Yet the teamwork of emotions between the 
physicians, who knew of the physiological effects of digitalis, 
and their confiding patients slowed up many a heart. 

Sir William Osier said, “Faith in the gods or the saints cures 
one, faith in little pills another, hypnotic suggestion a third, 
faith in a plain common doctor a fourth.” Your doctor often 
has to make some tries in attempting to get you well. He un- 
doubtedly uses placebos some in doing this. Man enjoys taking 
medicine and it is to be presumed that is because he has so 
developed the emotion of hope. 

In Greek mytliology Pandora was the first woman. She ante- 
dated our Eve, and as men ^vTote the mythology, she also was 
the cause of all our troubles. In her husband’s house was a jar, 
containing plagues: gout, rheumatism, and colic for the body; 
spite, envy, fear for the mind. Curiosity made her lift the lid 
and out flew these and all the other plagues, but she closed it 
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quickly enough to hold hope, an antidote which had been left 
with the poisons. It may well be that these simple medicines, 
tinctured with hope, have done more good than even our 
modem wonder dmgs. 


DRUGS 

Man is the only animal that likes to take medicine but he 
brings the average very high. Arguments about this fact are 
usually of tlie all or none type. Dr. Oliver Wendell Holmes is 
frequently credited with saying, “If the whole materia medica 
could be sunk to the bottom of the sea it would be all the better 
for mankind — and all the worse for the fishes. Dr. Ho mes 
liked to give out smart sayings, but he was a clear tl^n^er and 
an able physician and actually he carefully modified his 
statement. Before sinking the drugs he excluded opium and 
anesthetics and specifics: such things as quinine for malaria 
and mercury for syphilis and iodine for lack of thyroid sewe- 
tion. Then he was willing to drop overboard most of the othe 
things which could be useful but more often jV 

the present time he would not so dispose of antibiolics, 
there is more and more evidence that as t ey ” , , 

cause much trouble. Unfortunately a large proper i 
populace are not like Dr. Samuel ' V I tv 

coSd be abstemious, but resemble him closely m their inability 

'“oL‘3ind rule in taking drugs is that any. -tive enough 
to help out the body, are powerful enough to 1")“™ ■ P 
is usually a comparatively large dose of a su s 
proper doses is helpful. Few that tlic 

of a blessing to man habituates 

normal person can be killed b> it r\'inide cas 

himself to taking it in large doses. In som -..guides are 
is used to execute criminals. In f 

pleasing and harmless flavorings; a mon . people. De 

" A dmg may have varying . hav"”«n that 

Quinccy said that opium stimul. j.ii„l,lfullv quieting for 
he was right. Barbiturates, winch arc 
most people, may at limes cause a delinum, cspeciall. 




Adriaen Bramver. BIHcr Medicine. 

mill soolliing effect. We get fairly well acquainted with the 
idiosyncrasies of tlie drugs which we have lived with for some 
time, but we never can be perfectly sure of the idiosyncrasies 
of the patients on whom they are used. Tlie allergic reactions 
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are examples of this. With tiie present-day enthusiasm for 
treatment and the extravagant publicity which ever)' new drug 
and treatment gets as soon as it is announced, it is more and 
more necessary to counsel caution. 

Fortunately some useful drugs cause, with large or long con- 
tinued doses, such unpleasant symptoms that they have to be 
discontinued before they do serious harm. Digitalis, so valuable 
in certain heart conditions, irritates the stomach at times, caus- 
ing nausea and vomiting, so that the patient cannot continue 
taking it any longer. Ipecac’s value is dependent on the nausea 
and vomiting it produces and must have been used much in 
the days when puking and purging were standard procedures. 
Many of you have doubtless experienced an excessive flow of 
saliva when you were nauseated. This increase of fluid is what 
makes ipecac in small amounts valuable as a cough medicine. 
The fluid increase occurs in Uie lungs, diluting the sticky secre- 
tions there and making them easier to cough up. I have a physi- 
cian friend who has long had the foolish habit of tasting medi- 
cines. He sat at his desk one day advising mothers and occ^ion- 
ally sampling a bottle of syrup of ipecac. Later as he drove 
across tlie city he noticed that he was taking deep yavyns. At 
his first place of call he leaned over to listen to a babys chest 
and suddenly aU went black. You see, ipecac causes not only 
nausea, salivation, bronchial secretions, but also anemia o t ic 
brain. As many medicines are made up of a combination o 
drugs it ought to be evident to you tliat there are possi 1 1 les 
of many unpleasant effects when you dose yourselves. 

Some minerals have been used as medicines for centuries 
past; examples are antimony, arsenic, iron, mercury, an su 
phur. Nevertheless, until fairly recent times botany has been 
considered the mainstay of medical treatment. rac 
every growing plant has furnished a drug to be used as ^ ’ 
elixir, infusion, decoction, or what have you. In t ic 
they have all been used in a Iiit-or-miss manner as some sa 
associated his recovery with whatever plant he la use 
before; or some country housewife tried out various 
has been the difficult task of the botanically tram^ p 
to determine which have virtues outweighing u? 
effects. 
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The early history of many if not most of these plants is 
vague. We are told that belladonna, or atropin from deadly 
nightshade, got its name because the beautiful ladies of Rome 
used it to give themselves large pupils which enhanced their 
looks. It is still used to dilate the pupils but not for cosmetic 
reasons. Quinine, cinchona or Jesuits’ bark, grew in the jungles 
of South America. The story is that the Indians told the Jesuits 
of its virtue in killing off malaria. 

Until very recent times bodily ills were treated by such 
things as 

. . . Pinkroot, death on worms. 

Valerian, calmer of hysteric squirms, 

Jalap, that works not wisely but too well, 

Ten pounds of Bark and six of Calomel. 

Or even worse, such animal matter was used as powdered toads, 
for the viler the medicine, the more efficacious it was often 
considered. 

Musk, assafoetida, the resinous gum 
Named for its odor — ^well, it does smell some. 

Then came the era of organic chemistry, that is, of com- 
pounds with carbon in them. All living organisms contain 
carbon. Since coal was formed from what were living plants, 
coal tar is a cheap source from which I suppose millions of 
carbon compounds are made. A German bacteriologist named 
Ehrlich finally produced such a compound, named salvarsan, 
which was valuable in treating syphilis. This started the science 
of chemotherapy, which is the chemical production of drugs 
for treating bodily ills. Modem chemists, with more skill than 
jugglers and slight-of-hand men, now start to make a drug 
will definite qualifications. They can form most complicated 
compounds and rearrange the different elements in them wth 
considerable foreknowledge of what the results will be. Wlien 
tliey finally get something with the wished-for virtues and 
which apparently lacks other qualities of a dangerous nature, 
then a modem wonder drug has made its debut. Unfortunately 
Uie will to believe and human impatience cause many false 
entrances. 
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The wonder drugs 

Chemotherapy is a very broad term which may well include 
antibiotics, but in popular parlance the latter term is usually 
reserved for penicillin, erythromycin, and numerous others, ob- 
tained from molds, soil bacteria, and other lowly organisms 
There is no doubt that these deserve the title of wonder 
drugs. Nevertheless they should be handled svith discretion: 
there are many who have found that the antibiotics are tw(> 
edged swords. Some people have a penicihin or other an i- 
biotic allergy which can be a torture, harassing * ® ti y 'w 
a red itching rash or intestinal upset. But mankind, whether 
holding a medical degree or just shopping over the counter, 
persists in ignoring the fact that any agent, powerful and ac^e 
enough to do good to the diseased body, can also do harm, TOe 
antibiotics have indeed proved themselves miracle 
they are not universally cfBcient. They mil not stop the »m 
mon cold and the infections which we all get from time to tim 
and eriDoe, the flu, etc. 

New bmoms sweep clean and these new “^e “to 

more efficient at first than when the infectious bac ena have 
become used to them. For instance, so 7° 

dosed themselves with penicillin to prevent f 
"resistant strain” of gonorrhea has f veloped mil ^t 

respond well to penicillin. Then there 
and mold-like organisms which habitually d e 
wthout doing hann, apparently because icy jnfcctions. 

by the tougL bacteria ^hsto ffieC 

men the antibiotics have killed oil the toig , 

Caspar Milquetoasts assert Ihcmscbes and 

things to us while we have no way are the hormones. 

The latest and c-edingly popu^ 

Tli>TOid extract ^''3S used m t g 

came along just after the Finl or ncriods of time, tlicir 
hormones Lve been W; may 

virtues and vices arc, ^'c bebe . i.ormoncs which 

almost sanctify them. As to the j j j to luvc 

have lieen reco^ired and a numto cf^vhid. ^ 
l>ecn produced in pure form. 
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them by an old New England expression: “All deacons are 
good, but there’s odds in deacons.” 

One should be exceedingly careful in making definite state- 
ments about hormones. Cortisone was no sooner produced 
than it was modified. Hormones are powerful agents for good 
or evil. Our knowledge of them is increasing rapidly, which 
should, of course, make for good, but they are difficult to 
handle. Presumably they are going to be the drugs of the 
future. 

Drugs and the physician 

Thus you see that drugs are inseparable from medicine. With 
only a few of them does the profession expect a cure. In the 
case of many diseases which have increased in importance, 
while the infections have taken a back seat, the most we claim 
to do is to help. We do not cure heart disease with digitalis, but 
by slowing and strengthening the beat we give the heart rest 
and help it to work more efficiently. There are many good 
drugs which ate not used to influence disease directly. Such are 
the anesthetics, the pain killers, and those which quiet the 
nerves. 

It is difficult for the individual physician to form correct 
judgments as to the value of drugs. Impressions are not re- 
liable. Any “herb woman,” such as Mrs. Todd in Sarah Ome 
Jewetts Coanfr^ of the Pointed Firs, has great certainty as to 
the value of her simples and may be perfectly genuine in her 
beliefs. The greater number of human diseases are self-limited 
and a few happy coincidences after taking medicines are un- 
duly convincing. Long series of cases, careful observations, 
and good recording are necessary before conclusions can be 
reached. 

The conscientious physician may get great help from the 
Council on Pharmacy and Chemistry of the American Medical 
Association. Practically all members of this group are professors 
in leading medical schools. Conscienceless quacks and also 
well-meaning, over-enthusiastic physicians are forever report- 
ing the virtues of new medidnes. Tlie Council investigates 
most of these. The quacks usually have mixtures of no virtue 
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but also of Uttle harmful quality. It would be dangerous to 
poison their "clients." Honest men may be wrong, however, so 
liie Council checks on them. There is a weekly report ® 
Journal of the American Medical Association and also a book 
of New and Unofficial Remedies. 

The great mistake of the therapeutic nihilist who decries the 
use of nearly all drugs is that he ignores what has long been 
spoken of as the influence of mind over matter. \ at near y 
every hnman being, whatever is wrong with him, believes is 
that the proper medicine, if it can be found, \vil e p ™ 
of his difficulties. So, when he goes to a doctor, he expects th, 
doctor to make a try for the correct drug. There is no o e 
. in his mind abont self-limited diseases and the hea g P°'y 
natnre. The doctor knows that, and he, himse , eing ' 

has the same feeling. So he writes a prescription or wo, 
in these days involves no picayune 
doctor is not so foolish as I may have made him seem, 
a school of thought that feels that all protective ev i.gj. 

body are largely dominated by the mind. Long ago • 

B. Cannon, I his Bodily Changes in Pain, 

Rage, laid the foundation for this. The theory 
elaborated since. Although the whole sys era , ' j 

bmin, pituitary, and adrenals seem to play the "S 
The doctor, with his confident orderrog of medicm , ■ 
the patients mind and sends opdmjs.ically mm batd. ^ 
An interesting commentary on all this Has )usi . 

recentnumber^ofthe/oumulofthc^n^^^^^^^^^^^ 

tion. Dr. Emil Novak, the emment Johns Hop By ,,on„onc 
wrote an article suggesting that fesv should 

for the symptoms of the menopause, an physician wrote 

take them by moutli rather than by injec i ■ 
in to the editor taking cxwplion to definitely 

lining his o\vn handling of such and rcassur- 

psycholherapy with numerous visits the injection? 

Lee. HccoLludedi-TlTiynoldoallthwsw houUlm 

First of all. in the beginning, the patient w ^ 

"shot’ gives a ‘respectable hook on s' nc i proper vTighl to 
doctor and it is up to the physician to gi' c „.jjfch I h^' C 

the injection." Tlie letter, only a sma p 
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given you, suggested a conscientious, earnest physician, and I 
am sure that his patient was in good hands. But one cannot 
help feeling that psychotherapy could be used without such 
adjuncts. 

This discussion has had to do with the using of drugs by 
physicians. What about the many millions of dollars worth 
purchased by the public on their own ( and the cost added to 
the statistics on the high cost of medical care)? Naturally 
physicians do not approve. Wlien their automobile engines act 
badly, they turn them over to mechanics, skilled in such matters. 
They argue that the human body is fully as valuable as an auto 
engine and its complicated mechanism more difficult to adjust. 
But I am afraid that they are not credited with pure disinter- 
estedness. The president of a large university remarked to me 
a few years ago; “I see that now that the public can get without 
a prescription an antihistaminic to use against colds, the pro- 
fession finds objections to its use.” Antihistaminics have not 
fulfilled their promise, but I still feel that the president knows a 
lot about education. My own feeling is that as we approach the 
millennium and you slop dosing yourselves, you will then 
require mighty little doctoring. 

ALLERGY 

\Vhere, in this book, to put in a word on allergy has been a 
problem; but then, everything connected with allergy is a 
problem. It was formerly said that one who knew all about 
syphilis knew all about medicine, for syphilis appeared in a 
multitude of shapes. Now, somewhat reversing the form of 
such a statement, we may say that a specialist in allergy must 
first have a wide knowledge of all parts of medicine. This broad 
knowledge is a good start but hardly sufficient to solve the 
problems of allergy. The allergy specialists find that the in- 
formation about it is still incomplete. 

Tliere is a relationship between immunity and allergy. In 
immunity a foreign substance called an antigen stimulates the 
formation inside us of an antibody to combat it. Allergy is 
usually considered to be an undesirable manifestation of the 
antigen-antibody reaction. When a foreign substance gains 
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entrance to the tissues, the cells in turn produce an antibody 
against it. Where there is allergy the antibody in some manner 
attaches to certain tissue cells and renders them sensitive to 
further contact with the inciting antigen. After an appropriate 
interval, if contact with the foreign substance again occurs, 
some irritating substances, the chief one being called histamine, 
are liberated. Tliese are thought to be directly responsible tor 


the allergic signs and symptoms. 

The human afllictions which are described as allergic would 
not seem to be due to the emotions but there are evi en y 
schools of thought as to the degree of relationship. 

I have a friend who specializes in allergy an w o escri 
himself as way out on the left. He thinks that the 
a small part. A woman has lived in the city a er e 
hardly laid eyes on a field of grain. Yet a series of tests show 
that her severe allergy is due to buckwheat, ur 
tion shows tliat her husband is a furrier an 
flour in his work. An asthmatic boy ® ° mostly re- 

physician has a hunch that family difficu les a . ^ 
^nsible. The scheme works beautifully and ha rs ^ 

of his asthma. Later on he feels that he 
furnishings and among other things a feat er pi y 

Immediafely his asthma returns. With invfy®f “ 

undoubtedly most cases of allergy can a ® y y (j,g 

physical baL. But they certainly f J~Uents 

emotions, or helped by a proper frame cnirit receive 

who go to a disLt allergy clinic 

temporary relief. Unfortunately a go r immunity 

A^iyw^, whether allergy is a manifestation o ^ ^ 

reaction, or is associated with the emotions. it [s 

the case, is related to both of these, cnsceplibility to 

a condition of unusual or exaggerate major- 

a substance which is harmless in sim ® ^ familial trait 

ity of people. There is good evidence ,. Likewse, it 

or. in ordinary language, that it deiect, which 

usually represents an ingrown co matter how well 

means that you are just built that recurrences of 

you are doing at any one l^. yo“ bronchi, 

different clinical varieties. These m. y 
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nose, intestinal tract. It may show as arthritis and trouble in the 
connective tissue, or, in fact, in about any part of the body. 
However, it should be stated that a majority of allergic indi- 
viduals, whose allergies have been properly handled, become 
completely symptom-free and live normal, happy lives. 

The word allergy is fairly young but the signs and symptoms 
have been noted for centuries. Of course Hippocrates referred 
to it long before Christ. Four centuries ago a cardinal was said 
to have been forced to withdraw every year at the time the roses 
were in bloom. Thomas Willis is well known to us doctors for 
describing some little blood vessels at the base of the brain 
which occasionally force themselves on our attention by ruptur- 
ing. About the time that Charles II was living his riotous life, 
and our austere ancestors were developing our eastern seaboard, 
Willis described asthma. Only in the last century has “hay 
fever been recognized. The English in particular have con- 
tinued to be hay-fever minded, while we in America are more 
disturbed by other plants. 

The man who really told us something was Dr. Morrill 
Wyman, of Harvard Medical School, who eighty years or so 
ago wrote a book on Autumnal Catarrh. He was the one who 
put a finger on that wicked, wicked villain, ragweed. Somewhat 
before his time there was a pretty strong opinion that asthma 
was a nervous affliction. One man whom I cannot identify told 
of an asthmatic little boy who would say to his father, ‘Don’t 
scold me or I will have the asthma,’ and so he did: his fears were 
as correct as they were convenient.” We all recognize now 
that both nervous and physical effects play a part. 

There certainly is no routine way to dodge allergy, whether 
or not your equanimity and peace of mind are catered to. I 
have a fortunate friend who is fond of the mountains and at the 
proper time he takes his vacation in the White Mountains, 
where he is free from the pollen and happy. Such travel is 
worth while. It is a different story when home life is broken 
up to seek some distant location where bodily reactions will be 
no longer vile. There arc pollens and molds practically every- 
where. Often at first there is temporar)' improvement, but too 
often it is short lived. But always if a move is tried it should 
first be on a tcmporaiy basis. Do not bum your bridges behind 
you. Arrange it so that a return may be made to the scenes. 
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friends, and associates of a lifetime if permanent relief is not 
found in the new place. Perhaps your psyche mil come to your 
aid with your final return to your familiar and formerly loved 

surroundings. r 

The identification, regulation, and treatment of a case ot 
allergy is a time-consuming, difficult job. Here is a roug i ou 
line of the manner in which it is usually done. 


1. An exhaustive survey is made of clues and possible causes. 

2. A general physical examination is made to appraise the 

patient as a whole. , 

3. Such tests as are called for to verify or disprove the clues 

obtained are now performed. _ 

4. The non- essential items to which the patient is al ergic 
or sensitive are eliminated. Common examp es o 

pets, ece, lobster, feathers. 

5. Injections are given to immunize against ®, 

which cannot be eliminated from the environmen . 
pollens, molds, and dust. 

Succesful management of allergic problems employ^ 

tests but the survey Of the pa«ent as h -hole and he^_«np 
ment of previous experience of f the doctor and 

proaches should be used. Patience on th P' , gssary and 

the patient is essential. Trial and error are often necessary 

that takes time. study of 

There is a tremendous amount o ™ j ftjcnds 

allergy going on at the IVlieeze, and 

attend frequently what they call th ^ this 

Itch Club. I should think that they wou t„^I„„her would 
jocosity to brighten up V gUnj and witli many 

seem to be long and difficult, often rtreit. 
discouraging setbacks. Yet its rewar ^ human bmly are 
Few things not lethal tliat happe nllorcv. To restore 

more distressing than the manifestations ® ‘ older 

to comfort a child covered witli . r barely enough 

person gasping and fighting day ^.^perience. DiliS^^"* 

a«r to keep alive, is indeed a rc\s f-rcovery of numerous 
study by devoted physicians and the a . frcqucnc>'. 

new agents are bringing this about w.th mcrcasmg 
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The psyche supervises ali bodily activities 

One may ask: Why put allergy under the heading mind and 
body? In true Yankee fashion it may be answered by other 
questions: Why not? Where else would one put it? There 
seems little evidence that it is infectious or traumatic; certainly 
it is not a new growth; not a degenerative disease, as it develops 
at all ages. Although certainly physical in its manifestations, 
psychic influences often show themselves in it. 

But then indeed why have a special section on mind and 
body? One may speak anatomically of the different parts of 
the body, but physiologically we find them inseparable from 
other parts, and the psyche is forever supervising their activities. 
The psychosomatic has been stressed of late, and it would be 
ridiculous to discuss the multitudinous and mysterious workings 
of the human body except from this point of view. 

We may easily see with our eyes how emotions change 
bodily appearances, and numerous philosophers have taken the 
stand that emotions are always the result of bodily changes. 
The action of drugs is decidedly material. Many may take place 
in tile test tube as well as the living body. But the therapeutic 
nihilist argues that ivhen they benefit tlie body, as they most 
certainly often do, the psychic effect is the predominant one, 
and innumerable examples attest Uiis. We are continuously 
penetrating deeper into what, now, our philosophy wots not oh 



10 . 


Medical 

Philosophy 


CHANGES IN SIZE AND DESIGN 

Shakespeaue speaks of the seven aces of man, but rnoM 
the medical point of view man has been considered in three 
periods; childhood, when we practice pediatrics on him; the 
grown'Up stage, when we have no special term for our pro- 
cedures; and old age, when we now say that he is a candidate 
for geriatrics. But as Sir Thomas Browme points out, and as we 
ore told that the Chinese reckon, we arc nine months old ^^hen 
we are bom. In many respects these nine months are the most 
important portion of our life, for we are tlicn being formed in a 
pattern which cannot change. , 

Shakespeare put his words Into the moulli of Jaques « lo 
Was having an especially gloomy day, for a short while e ore, 
he had said: 

And so, from hour lo hour, we ripe and ripe, 

And then from hotir to hour, wc rot and rot. 

1 am sure you do not like being compared to a rotten 
to a “lean and slipp’red pantaloon . . . (ending i«) 
hhness.** At the worst, normal life resembles Sir James ag 
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The Bridge of Life. A Dutch engraving of the seventeenth century, doubtless inspired by 
Shalcespeare’ s lines on the seven ages of man. (Bettmann Archive) 
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disease, where the bone is continually being broken down but at 
the same time is built up; only rarely is the balance seriously 
disturbed. Shakespeare knew the mind of man better than his 
physiology. 

The best you can do for the child during the first nine months 
in the moist climate of the mother’s womb is to take good care 
of this parent. If all goes well with her, the chance of a satis- 
factory child developing is as good as is anything desirable in 
this world. 

There is no great transformation when the baby is bom. It 
just seems so because of the spectacular aspects of birth. He 
still needs to receive oxygen and give up carbon dio.xide, but he 
uses his o^vn lungs instead of his mother’s; he prepares his own 
food in his digestive tract from now on; and for the first time 
bacteria begin to grow in his intestine, which has previously 
been sterile. How difficult to distinguish our friends from our 
enemies! We view bacteria witl) fear, yet evidently these in* 
teslinal ones have rushed to our aid. Later in life we find that 
these beneficent inhabitants of our alimentary deptlis may be 
persecuted by the wonder drugs just as the wicked bacteria 
Jire. The balance of nature has to be maintained Ijcre ns in the 
great outdoors. 

Tlie baby’s skin has been secreting a fatty waxy material and 
continues to do so after birth. The kidneys have already been 
secreting urine. Of course the muscles, including the heart, 
have been working. Whether the baby has been tliinking I wH 
uol pass upon, but iip-lo-thc-minutc psj'chologists have sug* 
gested that he has been. In fact, the birth of tlie baby merely 
uiodifios, in a continuous sequence, his bodily functions. One 
of the chief wonders of our incredible body is the unostentatious 
"ay in wliich it adapts its activities as needs arise. 

In Our second age of man, a combination of Shakespearcs 
infant, "mewling and puking.” and his schoolboy witli the 
shining morning face,” I would say lliat the emphasis is on 
ETOwth rather than development, though, of course, there are 
Ganges other than mere increase in size. In my youth, for ex- 
ample, I had the pleasure of knowing a young woman «ho. 
presumably lx?causc of some change in her pituitar>' gland at t te 
of Uucc, had ceased to grow in stature. Later she «-as a 
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beautifully proportioned and unusually keen-minded adult, 
whose only lack of development was in her size. Otherwise she 
had progressed as all normal children do. It is our bones that 
largely determine our size. Not until a little over a half century 
ago, when Roentgen discovered the X-ray, did we realize how 
the bones grow from centers of cartilage which we often cannot 
see at first, and that some of these centers have not finished 
their work even when the person has reached puberty. Adoles- 
cence, the period between puberty or sexual maturity and the 
time when the individual has achieved the wisdom to vote, does 
not mark but accompanies the final change in stature. But this 
period signifies little, for Goethe said that man is a perpetual 
adolescent. The years from birth to the voting booth are the 
formative ones, but we are pretty well equipped before we 
start these, as the primitive functions necessary to keep us alive 
have been laid down, with the sympathetic nervous system in 
command. 


Yet we learn to assume some partial control over even these 
primitive functions. Breathing we can stop for a while, or 
hurry up. Our bowels and bladder we learn to take charge of. 
On the other hand, the infant Is bom with the instinct to milk 
nourishment from a nipple, using for this purpose muscles in 
the cheek which will later waste away with disuse. Once lost. 


this valuable function cannot be acquired again. 

The use of most of the voluntary muscles becomes automatid, 
particularly the ones with which we acquire skills. As age ad- 
vances, the acquiring of new muscular sldlls becomes more and 
more difficult. However, a few people with inherent dexterity 
seem to belie this rule. We cannot generalize accurately about 
adolescence either of the body or of the mind. We see boys who 
are giants on their school football teams or precocious intellect- 
uals like Tliomas Babington Macaulay, who, when a few years 
old, could recite Scott’s Marmion and knew several languages. 
But a few exceptional cases prove little. The progress of the 


great majority of us can be charted in advance. 

The age of full maturity has been, except in a few states, set 
by the Registry of Voters at twenty-one, and I sec no reason for 
questioning their judgment as we consider it from a physio- 
logical point of view. For the next quarter century tliere arc 
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not necessarily any striking changes. The most evident, natur- 
ally, are the external appearances. The skin and its appendages 
most certainly do give a good many indices of age. That pre- 
sumably is the reason why middle-aged women use so much 
paint, powder, and lipstick. Why the teenagers with damask 
cheeks and soft fresh lips do not take advantage of their superior 
youthful charms is their secret. It is perfectly natural for the 
skin slowly to lose its elasticity with advancing years and to 
develop small, rough growths. Most of these are harmless and 
unimportant. The breasts, which are appendages of the skin, 
have a good deal of weight in relation to their size, and the con- 
stant pull of gravity usually starts them sagging early in life. Tlie 
disinclination of modem young mothers to nurse their children 
is founded largely on a belief that nursing causes a loss of full- 
ness in the breasts. As a matter of fact, those who have not 
nursed also find a decrease in fullness which can be measured. 

Rare is the woman who does not acquire a middle-aged 
spread and rare the dashing young soldier who on the twentieth 
reunion of his organization can get into his old uniform. Few 
advance through the years without eating enthusiastically and 
exercising in a more restrained manner. Then the change of 
texture of the bodily tissues results in a rearrangement of fat 
accumulations. As middle age advances you will probably have 
Jo squeeze into your old clothes or have them hang on you in 
folds. 

One thing you may be sure of. Between twenty and forty, or 
Wty, you are going to slow up a lot. Your muscular reactions 
'vill change their speed so that even you will notice tlie dif- 
crence. Fast athletes become second raters, though to the 
Uninitiated they look as good as ever. That fraction-of-a-second 
1® ^6 difference between tlie good man, which the player 
is, and the marvel which he was and whicli the man who 
^kes his place is now. 

Times have changed. I do not know why today a man in his 
• ties Or sixties is not necessarily as much an oldster as one of 
IS age Was two generations ago. I fondl)’ hope that a good p.irt 
w 1 ^ change may be due to the knowledge— and perhaps a 
.* 'visdom— that my profession has dc\cIopcd and ii.is 

msidiously instilled into the general population. 
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OPTIMISM IN MEDICINE 

There is nothing more remarkable, I believe, than the power 
of living organisms to grow, to renew themselves, and to heal. 
In the human body our innumerable devices for this do a good 
job, sometimes beyond all expectations founded upon experi- 
ence. Certainly, our body is affected by wear and tear always, 
and by disease frequently. There is, of course, a foundation of 
pessimism Iicre whicli we may never forget, it being solemnly 
and dolorously dinned into us. We acknowledge the inevitable- 
ness of these agents, so adverse to the individual, and their 
ultimate triumph over us; but, with rare exceptions, we seek the 
aid of medicine to help us as we go, and to postpone the finish. 

Not only do you, our patients, expect this aid, but you usually 
ask for a preview— what we technically call a prognosis. From 
the point of view of earthly life, we know that the outcome is 
certain, but rates of progress and tlie elapse of time in relation 
to disease cannot be charted accurately. Optimism is not only 
helpful to the patient but it is a worth-while attitude for the 
physician. Charles SedgNvick Minot, professor at the Ilarv’ard 
Medical School some years ago, was quoted ns making a remark 
somewhat as follows, “Never tell an old woman she is about to 
die as she may live to dance upon your grave.” 

Never underestimate the power of nature. Some years ago a 
child was brought to our clinic with what was evidently 
empyema. Tliat is, one side of the chest was filled with pus, a 
condition wlilch not infrequently follows pneumonia. (Or did 
before the advent of the ^wndcr cinigv.) A needle w.i.s intro- 
duced between the ribs and about a teaspoonful of pus w.is 
withdra^^'n, thus confirming the diagnosis. Tlic family wa.s told 
that the child miist go into the hospital for operation and when 
they refused they were then told that the clfild would die were 
this not done. Unconvinced, the parents took tlie child au'ay. 

A few months bter the district nurse pointwl out to the doctor 
a tough little urchin, knocking all the other youngsters al)ont 
the lot. “That,” she said, “is the child whose death you promised 
if he NN-as not operated on." Now this family wojj a 1000 to 1 
l)et. Tlie physici.in mtist however remend>ef this off-cluncr. 
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One of the liveliest of Harvard alumni at the age of four \yas 
paralyzed from his toes to his neA', needing artificial respiration 
Id keep him alive. Although his legs never recovered, he has 
led an unusually vigorous, valuable life. 

The students o! the heart are now among the most optimistic. 
In the past, children \vi& heart murmurs were trained to live 
as chronic invalids. Now even when there is other and more 
definite proof that they have lesions of the heart valves they 
are allowed to lead normal lives, and many are known to have 
lived to old age. Doctors are now urged to take an optimistic 
attitude towards these heart cases. 


In the old days we were told that college oarsmen were short 
lived because of the strain on their hearts. Today it is known 
that they are long lived. The famous Harvard crew on which 
Senator Leverett Saltonstall and Dr. Charles Lund rowed at 
Henley came back to their twenty-fifth reunion several years 
ago and every one of them climbed into the shell and rowed. 

The hut boys at the Appalachian Mountain Club in the White 
ih <^”7 op to the lops of mountains all supplies on 
Hr backs and it has been a matter of pride with them to take 
enormous loads. Well-meaning and officious people made an 
c ort to stop this custom, claiming that the future health of the 
l’^ "®^ldbe injured. The club made a careful investigation of 
ivesoffonner hut boys and interviewed many able doctors, 
caus evidence that heavy use of a normal young heart 

avion' disease. Most doctors now agree that they are 
s'inivotl ^ majority of patients do, who have 

fin-^l ^ *^^°**3*y occlusion. It seems wise never to give a 
r?"' standpoint of their giving up work. 
alv,-;vys terrible disease as cancer our pessimism is not 

se\ere • t of mine operated on a patient with 

surgerv u found a cancer at the stage where 

least a sewed up the wound and for 

^'tlydoinewon o P^Hent was free from pain and appar- 
now A "ever dreamed of a few years ago 

For routinely on the lungs, heart, and blood 

in teCusinn "ssume more responsi- 

that now one. We hardly have 
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OPTIMISM IN MEDICINE 

There is nothing more remarkable, I believe, than the power 
of living organisms to grow, to renew themselves, and to heal. 
In the human body our innumerable devices for this do a good 
job, sometimes beyond all expectations founded upon experi- 
ence. Certainly, our body Is affected by wear and tear always, 
and by disease frequently. There is, of course, a foundation of 
pessimism here which we may never forget, it being solemnly 
and dolorously dinned into us. We acknowledge the inevitablc- 
ncss of these agents, so adverse to the individual, and their 
ultimate triumph over us; but, with rare exceptions, we seek the 
aid of medicine to help us as we go, and to postpone the finish. 

Not only do you, our patients, expect this aid, but you usually 
ask for a preview— what we technically call a prognosis. From 
the point of view of earthly life, wc know that the outcome is 
certain, but rates of progress and the elapse of time In relation 
to disease cannot be charted accurately. Optimism is not only 
helpful to the patient but it is a worth-while altitude for the 
physician. Charles Sedgwick Minot, professor at the Ilnrx'ard 
Medical School some years ago, was quoted ns making a remark 
somewhat as follows, “Never tell an old woman she is al>oul to 
die ns she may live to dance upon your grave.” 

Never underestimate t!»c power of nature. Some years ago a 
child was brought to our clinic with what was evidently 
empyema. Tliat is, one side of the chest was filled with pus, a 
condition which not Infrequently follows pneumonia. (Or did 
before the ndsent of the wonder drugs.) A needle was intro- 
duces! between the ribs and abotit a teaspoonfiil of pus was 
withdrawn, thus confirming the diagnosis. The family ""as told 
that the child must go into the hospital for operation and svhen 
they rcfusctl the}* were tlien told that the child would die sstre 
this not done. Unconvinced, tlie parents took the child aw.iy. 
A fesv nionths later the district nurse pointrtl out to the dixrtor 
a tmigh little urcliin. knocking all the other youngsters al*out 
the lot. “Tliat." she said, “Is the child ssljose deatli you jiroml wd 
if lie ss-as not operated cm,” Nos** this f.nm!ly sswi a 1000 to 1 
Wt. Tlw phs^ician must hrmrser rrnirmlser this 47ff-c!nne** 
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Leukemia, a disease of the white corpuscles, is considered 
deadly and yet a few years ago a near neighbor of mine lived on 
for well over a quarter century after her diagnosis had been 
proved. Childhood diabetes was quickly fatal until insulin was 
discovered in the early nineteen-twenties. Some of the earliest 
children to get insulin arc now nearly middle aged and still 
doing well. Some of us doctors, who have been attending our 
tumor clinic since its beginning, are greatly cheered when a 
patient whom I will call Mar)' makes her yearly visit. She is 
now an attractive woman of forty-two. WHicn she first came to 
us as a lovely girl of seventeen an operation showed that she.had 
a bad type of tumor at the back of the neck and close to the 
spine. Another operation and two raditim treatments, followed 
by skin grafts, were necessary and then a growth in the chest 
appeared, n'liicli ^vas treatecl by X-ray. for a dozen years 
now Mary has been in good health with no symptoms of trouble. 

And so it goes. New methods of hygiene, new drugs, new 
types of operation, and what I think fully ns important, new 
knowledge of physiolog)% are accomplishing great things, as 
you can sec from all the health statistics. Thus you have a 
concrete basis for being optimistic, and it is easier now to 
approach health problems In this ss'ay. 

Yet even before all these new developments had come to our 
aid, the will to believe had been a strong factor in our favor. 
We arc beginning to understand, although not too clearly, 
that tlic hnu'n, working in conjunction with the piluilar)’ and 
ndren.il secretions and probably more indirectly with other 
iKxlily forces, has rnadc cheerful determination a strong factor 
fn combating our internal enemies ns wc have always believed 
it did in physical strife, 

GROWING OLD* 

Wlien is a man old? Van Wyck Rrooks, in his World of 
U'adjfngtori /ruing, saj's of William Ilarfram, the clglitrenth* 
ctmtvjr)’ Iwtanist, *Too frail to travel any longer, for hr was in 

• M»ny tt «wl tes-vp •ttual irT.trt%c*-» In i!.i» »f«K7n «*Vm 

fjctn an dcLtrtni by my Ih. ,S( arx! 

In P'twn Atimni S«n*»rT Inny. JCSt.-P#?«T Pwa CK*t* 




Leonardo da Vinci, Self-portrait. 

A good representation of serene old age. 
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his early sixties ...” In the First World War I saw thousands of 
patients, all young men. One day in one of the hospital beds I 
found an elderly man. Later I learned that he was in his early 
forties, not very much older than I was. During my boyhood on 
Cape Cod I knew many retired sea captains, gray haired and 
gray bearded, who were in their fifties. I am sure that they 
agreed %vith me that they were elderly. We have had to revise 
our standards. 

To what do we, who have survived longer, owe the success 
of our initial striving towards longevity? First and most im- 
portant is the choosing of the proper progenitors. Some people 
are built to last— others are not~and we are all living within the 
limits set for us, which, by taking thought, we can no more 
exceed than we can add a cubit to our stature by the same 
process. So much for heredity; then comes environment. The 
improvement in living conditions, the development of better 
public health and hygiene, and the great advances in modem 
medicine and surgery have worked in our favor. And the third 
great factor is destiny, divine will, or whatever each of us 
wishes to call it: the fact that the other fellow's brakes held, or 
that we took the second plane, which did not crash—that, as 
the fatalist puts it, our numbers had not yet come up. 

Remember that certain evidences of aging are to bo c.xpccled. 
To some gray hair or a bald pate. To almost all a less keen mem- 
ory for recent events, a tcndcnc>' to puff a little on the second or 
third flight of stairs, visual diflicullics, less accurate physical 
coordination-all to be more or less expected if they remain 
uillitn moderate limits. Like Dr. Holmes' ancient vclu'clc on 
its hundredth birthday, 

Tlicrc are traces of age in the onc-hois shay, 

A general flavor of n>lld decay 
But nothing local as one may say. 

Ilow sh.iU such elders live in the years th.at arc still ahead? 
Pliysical, mental, and emotional health will Iiavc to he taken 
into consideration, as wo arc dealing wjtlj whole individuals 
who cannot l)C taken apart. Tlie cardinal rule for the old-timer 
regarding his h.abils of life Is. “Make no almjpl changes." In 
fact if he ts doing reasonably wfll on the p?.in of life to uhleh 



MEDICAL PHILOSOPHY 


369 


he has become accustomed, it is probably well for him to make 
no change at all. Only when there is evidence of a clear and 
present danger in what he is doing, as for example the man 
with progressively failing vision who still insists on driving his 
car, should we call a definite halt 

Even in the case of habits generally agreed to be harmful 
one must remember that more harm may result from a change 
in tlie plan of living than from the bad habit, despite which life 
has gone on pretty well. If one follows the motto, moderation 
in all things, one can often rest assured that the continuation 
of a bad habit, but in moderation, will be the best solution of 
the problem. If an eighty-odd gentleman says that a few cigars 
a day is his greatest comfort, let him have them even though he 
has a cancer of the lip. A ntnety-year-old woman was under my 
care for a cancer of the utems. When the family found that she 
was taking cold morning tubs in December they stopped her. 
I am vindictive enough to wish that I could have made things 
uncomfortable for the officious meddlers. 

My friend climbed Mt. Washington on his eightieth birthday 
as he had done on every birthday for a half century. Oliver 
Hoxsie shoed horses until he was eighty and then quit because 
his wife was sick. He was dead in three months. Perhaps that 
was not cause and effect; perhaps it was. Consider the at o 
man who cuts out his lifelong use of tobacco— and gets si 
fatter; or another fat one who cuts down so far on his diet that 
he becomes unhappy and depressed. All these an many sue 


have happened, so beware. r i. • o 

What about exercise as a general proposition for the agngr 
It is a good thing if one can do it comfortably and without 
evidence of distress. What kind and how much vanes with the 
taste and training of the individual. The man w o is use o 
playing singles at tennis, and docs so without apparen symp- 
toms. had best keep it up. You may remember that king o 
Sweden did it into his eighties. I imagine, though^, that he d 
not try too hard for some of the distant shots. A oug 
no statistics on which to base my opinion, my own guess is 
tlie old man who keeps in training by a modern e 
regular exercise is a better bet than his sedentary co 
The more we learn about the human body, t le surer we 
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his early sixties . . In the First World War I saw thousands of 
patients, all young men. One day in one of the hospital beds I 
found an elderly man. Later I learned that he was in his early 
forties, not very much older than I was. During my boyhood on 
Cape Cod I knew many retired sea captains, gray haired and 
gray bearded, who were in their fifties. I am sure that they 
agreed wth me that they were elderly. We have had to revise 
our standards. 

To what do we, who have survived longer, owe the success 
of our initial striving towards longevity? First and most im- 
portant is the choosing of the proper progenitors. Some people 
are built to last— others are not— and we are all living wthin the 
limits set for us, which, by taking thought, we can no more 
exceed than we can add a cubit to our stature by the same 
process. So much for heredity; then comes environment. The 
improvement in living conditions, the development of better 
public health and hygiene, and the great advances in modem 
medicine and surgery have worked in onr favor. And the third 
great factor is destiny, divine will, or whatever each of ns 
wishes to call it: the fact that the other fellow’s brakes licid, or 
that we took the second plane, which did not crash— that, as 
the fatalist puts it, our numbers had not yet come up. 

Remember that certain evidences of aging are to be expected. 
To some gray hair or a bald pale. To almost all a less keen mcm* 
or}' for recent events, a tendency to pud a little on the second or 
third flight of stairs, visual diflicultics, less accurate physical 
coordination— all to be more or less expected if they remain 
within moderate limits. Like Dr. Holmes’ ancient vehicle on 
its hundredth birthday. 

Tlicrc are traces of age In the onc-hoss shay, 

A general ll.avor of mild decay 
But nothing local os one may say. 

How shall such ciders live in the years that are still ahead? 
Physical, mental, and emotional hcnlth will have to be taken 
into consideration, as we arc dealing willj whole individn.’ih 
who cannot l)C taken apart. Tlic cardinal nilc for the old-timer 
regarding his luibils of life is, “Make no abrupt changes.” In 
fact if he is doing reasonably well on llie pl.in of life to which 



MEDICAL PHILOSOPHY 


369 


he has become accustomed, it is probably well for him to make 
no change at all. Only when there is evidence of a clear and 
present danger in what he is doing, as for example the man 
with progressively failing vision who stiU insists on driving his 
car, should we call a definite halt. 

Even in the case of habits generally agreed to be harmful 
one must remember that more harm may result from a change 
in the plan of living than from the bad habit, despite which life 
has gone on pretty well. If one follows the motto, moderation 
in all things, one can often rest assured that the continuation 
of a bad habit, but in moderation, xvill be the best solution of 
the problem. If an eighty-odd gentleman says that a few cigars 
a day is his greatest comfort, let him have them even though le 
has a cancer of the lip. A ninety-year-old woman was under my 
care for a cancer of the uterus. When the family found that she 
was taking cold morning tubs in December they stopped icr. 
I am vindictive enough to wish that I could have made things 
uncomfortable for the officious meddlers. 

My friend climbed Mt. Washington on his eightieth birthday 
as he had done on every birthday for a half century. Oliver 
Hoxsie shoed horses until he was eighty and then quit because 
his wife was sick. He was dead in three months. Perhaps tlint 
was not cause and effect; perhaps it was. Consider the fat old 
man who cuts out his lifelong use of lohacco-nnd gets still 
fatter; or another fat one who cuts doswi so far on us diet that 
he becomes unhappy and depressed. All these and many such 


have happened, so beware. r 

What about exercise as a general proposil.on for the aging? 
It is a good thing if one can do it comfortably •'‘"d ^ 
evidence of distress. What kind and how miieh 'ane s 
taste and training of the individual. The man who is 
playing singles at tennis, and does so without 
Lns, had best keep it up. You may remom «r timl ' ^ 

Sweden did it into his eighties. I ? - 'j Hiave 

lint try too hard for some of the distant shots. Al.ho h J 
no smtislics on which In base iny opinion, my h' ' 

the old man who keeps in training by a mo.lom. ™ ' 

regnlrr exercise is a better he. than 1. is f 
Tlie more ssc lean, alxuit the human l«d). Hu 
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that it should be kept up and doing. If we do not use our 
muscles they suffer a loss of tone, we become less accurate in 
our use of these muscles, and our joints stiffen. 

I have often been asked about the use of alcohol and tobacco. 
My friend, Dr. Alex M. Burgess, has a standard answer: 
“Tobacco may gety^ou into trouble with your arteries; alcohol 
with the police.” As for tobacco, it has a definite and de- 
monstrably damaging effect on blood flow and is contra-indi- 
cated in some diseased conditions. But here we are not dealing 
with disease but rather with healthy oldish men, and to no one 
who has reached the age of sixty-five or better and is satisfied 
with life as he is living it would I advise a change in habit as 
regards smoking, beyond the general suggestion of moderation. 

Alcohol presents a similar picture. Used with moderation 
and judgment as we may see many good citizens doing, it 
should not be the cause of trouble. That “a man is a fool if he 
drinks before he is fifty, and a fool if he does not after fifty” is, 
as far as the second part of the statement is concerned, probably 
complete hooey. Used in moderation, alcohol doubtless adds to 
the joy of life in many people without damage, and if we stick 
to our plan of “moderation” we probably will do well. 

What about work; keeping going, staying on the job? Work 
that has been interesting, time consuming and a main occupa- 
tion during life? Should we quit? Can we retire? There is a 
strong modem attitude that just this should be done; that old 
people serve no sociological function. Almost everybody not 
self-employed is automatically dropped according to rigid 
schedules. It seems to me all a part of the over-regimentation of 
our times. The presumption that all people age at the same rate 
is just as ridiculous as the idea that they have special diseases as 
they grow older, expressed in the word, geriatrics, the diseases 
of old age. Dr. Robert T. Monroe recently brought out a book 
on Diseases In Old Age. You wll notice that he said "in,” which 
shows care in phrasing his title, for he says, “Tlicre are no 
diseases of old age; there arc only diseases in old people.” Most 
of the diseases of those who have had many birthdays are 
chronic ones. It used to be said that half a dozen “chronics" 
payed a physicians expenses. 

It was formerly thought that old people must be allowed to 
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vegetate, that they should give up their ordinary activities, be 
wrapped up warmly, and their diet restricted. Even Sir WiUiam 
Osier quoted advice to the aged that they should gradually 
reverse their menu in the manner in which they had increased 
it in infancy imtil at the last they should subsist on milk. Now- 
adays if an octogenarian relishes com beef and cabbage and 
his digestion seems good, a wise physician will allow it on his 
bill of fare. 


K any of you are beginning to feel that you are getting 
elderly you should be reassured some by an article which was 
called to my attention a few years ago. The author, personally 
known to me, had had the unusual opportunity to study more 
than seventy nonagenarians and centenarians. He found them, 
on the whole, httle different from the average well-preserved 
person of seventy. You see, these people had managed to avoid 
any serious disease, as more and more of us now may, and under 
these circumstances their bodies had worn out slowly. One 
striking thing was that, unlike most of you, tliey had not 
experienced conditions of abundance and prosperity and con- 
tinually shortening working hours. (Probably your motto is A 
short life and a merry one.”) Few of them had made any 
deliberate attempt to attain old age. Tliey lived as other people 
did. Most of them were “passionate smokers and not giVen to 
refusing alcohol.” They were not vegetarians. Many of them 
had been married more than once and had many esron an s. 
Heredity ^^’as in their favor, tlicrc being usually instances ol 


longevity in their families. , 

You should sec from all tills that it is 
to wish for a long life, but foolish and futile 

yourself that by your o\m efforts you may ha\e a > 

obtaining it. At best your l>odies will 

doctors call atrophy, which is shrinking ‘ ‘ 

tissues. In old f^lf this 

fat under it. and the muscles. Tl , foils are 

^^Tinllcs, sunken checks, and skiiin> «r<? biccor and the 

^t-helhrul Thls^heeauje^eiruitcu,,^ 

elasticity of the belly iK-tui-cn tl.c Iwne-s of 

downwartl and for^s-ard. Tlic • P 
the spine atrophy, so some of the i.eiK“ 
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activities may be normal in quality but their volume and rate 
are decreased. The functions are not regulated with the 
promptness and smoothness of early life. 

Do not be discouraged by this picture. The changes come so 
gradually that they are not noticed. Each stage seems normal 
after it has developed. The old folks have been able to adapt 
themselves to the decrease of their strength and capabilities. 
“Life proceeds in the tempo of adagio” ( slowly, leisurely, and 
gracefully ) and with great calm. None of you is going to equal 
the age of Methuselah, whose record is not official anyway, but 
many will reach three score years and ten. So look ahead and be 
ready to retire to other work, other pursuits in which you are 
thoroughly interested and which will keep you busy. 

And then eventually we all must die. And what Is this death 
towards which each of us has been progressing since the day 
of birth? Of its ultimate meaning, as of the ultimate meaning 
and aim of life, I shall not attempt to speak, for here we are 
dealing with fundamentals of faith and religion— the bases on 
which man builds his courage to face both life and death. But 
as to the mere cessation of the life process in our bodies— ^ve 
have to face the idea and the knowledge that this will occur at 
some future time, but as it becomes imminent, most of us are 
destined to be unconcerned. Sir William Osier, commenting on 
notes made at the bedsides of more than five hundred people 
who were dying, says that most of us “go out of life as we came 
into it, unknowing and unafraid.” We should all take comfort 
from the words of William Hunter, tlie great eighteenth-century 
physician, “If I had strength to hold a pen I would write how 
easy and pleasant a thing it is to die.” 
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Joints of the hand, 98 

Joints, of bones, 71-72 

Jones, Dr. Chester, 319 

Jordan, Dr. Sara, 145 

Joslin, Dr. Elliott P., 156, 278, 312 

Jugular veins, 106 

Journal of the American Medical As- 
sociation, 85, 353 

Keller, Helen, 242 
Kendall, Dr. Edward C., 247, 273 
Kidney pills, 84 
Kidneys, 191-195 
diseases of the, 202-205 
Kolff* s artificial, 209 
“Knee ferks,” 225 
Kneecap, fractured, 77 
Kocher, Theodor, 82 
Kolff, artificial kidney of, 209 

Labia malora, 293 
Labia minora, 293 
Labor, dry, 17 
Labor, three stages of, 16-17 
Labyrinth of inner ear, 232 
Lacteals, 142 

Laennec, Rene T. H., 183-184 
Lame back, 80-85 
Lancet, 37, 309 
Landsteiner, Dr. Karl, 21 
Langerhans, islands of, 152, 277-278. 
279 

Larynx, 168 

Larynx, change in at puberty, 288 
Large intestine, 144—147 
Large intestine. Vitamin Bis in, 251 
Lateral ventricles, of the brain, 2^ 
Lavoisier, Antoine L., 162, 183 
Laxatives see Cathartics 
Leary, Dr. Timothy, 108 
Leeches, anticoagulants from, 130 
Legs, of babies, 28 
unequality In length of, 83-84 
Lempert, Dr. Julius, 233 
Lemperts operation, for deafness, 233 
Lens, of the eye. 237, 238 
Lepers, pain sensations in, 244 , 317 
Leucocytes, 124, 320-321 
Leukemia, 124 
Lice, 57-59 


Life expectancy, in angina pectoris, 
118 

“Life of the Shawl, The,’' 309 
Ligaments, 72 

Lincoln, Abraham, ancestry of, 311 
Lister, Joseph, 57 
“Lithotrite,” 205 
Liver, human: 

anatomy and function of, 149-151 
bile from, 142 
glycogen in the, 280 
in jaundice, 253 
processing of blood in, 105 
Liver diseases, need of rest in, 319 
Liver extract, 126, 251, 253 
Lobes of the lung, 169 
Local anesthesia, and pain, 243 
Longitudinal muscles, in peristalsis, 
148 

Longyear City, Spitzbergen, common 
colds in, 175 

I^w salt diets see Diets, special 
“Low salt syndrome," 195 
Lumbago, 84 

Lumbrical muscles of the hand, 97 
Lungs: 

anatomy and function of, 169-170 
blood system of, 105 
In embryo, 11 
examination of, IBS-186 
as excretory organ. 166 
inflammation of, 180-183 
Lying-in hospitals, childbirth fever in, 
24. 26 
Lymph, 40 
Lymphocytes, 124 

Madonna Enthroned, 30 
Malaria, effect on spleen, 143 
Male hormones, 282 
Male hormones, In urine, 247 
Male organs of reproduction, 298-300 
“Malignant” high blood pressure, 123 
Malleus, of ear, 231 
Malpighi, Marcello, 103 
Manu^ of Anatomy (Cunningham), 
vii, 111-112 

Marriage, sex in, 303-305 
Marrow, blood cclb formed in, 69, 

126 

Massachusetts General Hospital, 220, 

Mastoid bone, infection of, 233 
Matrix, of human nail, 44 
Maturity, age of, 362-363 
Mayo Clinic, 273 
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Meat, in diet, 152-153 
Meckel’s diverticulum, 10-11 
Median nerve, 97, 99 
“Medicinal soaps,” 56 
Medicine in ancient Egypt, 117 
Medicines, and bacteria, 324-325 
Medieval medicine, 338 
Medulla of adrenal, hormone of, 271- 
272 

Medulla oblongata, 218 
Melanin, 49 

Membranes, semipermeable, 13-14 
Mendel, Gregor Johann, 306 
Meninges, 225 
Meningitis, 225, 226 
Menopause, 300-302 
Menstruation, 2, 293-294, 302 
Mercury, as diuretic, 194 
Mesentery, 141, 245 
Mesoderm layer, 5 
Metabolism, and body fiuids, 41 
Metabolism, and thyroid gland, 265- 
266 

Metastasis, in cancer, 201 
Middle age, body changes in, 363 
Middle age, and eyesight, 233 
Middle age, prostate In, 200 
Middle ear, 231 
Midwives, 24 

Miliaria (prickly heat), 5^-53 
hfilk, breast, 23-24 
and cholesterol. 108, 109 
in diets, 154 
“Niilk” teeth. 137 
Minerals, used os medicines, 349 
Minkowski. Oskar, 277 
Minot, Charles Sedgwick, SO-i 
Minot, George, 126, 278 
Mitral valve, 103 
MftteZichmeTs, 294 
hfiitcr. Dr. Jason, 82 
Mnemonic aids, of medical students, 
223,224 
Molars. 137 

Monroe, Dr. Robert T., 370 
Montague, Lady Mary Wortlcy, 313 
Morison. Samuel, 101 
Morphia, effect on spinal fluid, 220 
Morphine, to deaden pain. 317 
Mothers, as nurses, 37 
Motor areas of brain, 216 
Motor nerves, 221 
Motor nerv es of the hands, 03 
Mountain sickness, 143 
Mucous membrane, of the nose, 171, 
173 


Mucus, secretion of by body, 177 
Mumps, 135 
Muscle cells, types of, 89 
Muscle sense, 245 
Muscle spasms, pains from, 116 
Muscle tissue, chemical fimctions of, 
100 
Muscles: 

anatomy and function of, 74-91 
of the arteries, 107, 108 
of the back, 227 
for breathing, 170 
of the eye, 236, 237 
of the heart. 103, 111, 112-113 
of the intestines. 148 
smooth, stimulated by pituitary, 
262-263 

sphincter type, 200 
sugar stor^ in, 2S1 
tensor tympani, 232 
from Vesalius, 75 
Musculo-spiral nerve, 07, 99 
Music, emotional value of, 840, 842 
Myxedema, 265 

Naib, fcHrmatfon of human, 43-44 

Nathanson, Dr. Ira, 283 

“Natural childbirth.” 17-19 

Navicular bone, 98 

Nephritis, 202 

Nephrons, 192 

Nerve cells, 213 

Nerve cell and nerve fiber, 213 

Nerves: 

in animals and humans, 224 
of the hands, 97-99 
and muscles, 78 
of teeth, 137 
Nervous system, 212-228 
Nervous system, and ulcers, 159-162 
Nervousness, from cigarette smoking. 
189 

Nervousness, and kidney activity, 194 
Neuralgia of the face, pain of, 318 
New Engtand Journal of Medicine, 
155 

Ncio ond Unofficial Remedies, 353 
Nicotine, in cigarettes. 189 
Nicotine, effect on arteries, 108 
Nicotinic acid, 251 
Night blindness. 2.39. 250-251 
Nitrogen, in atmosphere, 162 
Nitrogen, collected by bacteria, 323- 
324 

Non*peTspIrants, 53-55 
Normal salt solution. 41 
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Nose, structure and function, 171-173 
Nosebleed, treatment of, 173-174 
l^osehleed (Daumier), 128 
Novak, Dr. Emil, 353 
Nursing reflex, 220 

Obesity, 155-159, 262 see also 
Overweight 
Obstetrical forceps, 19 
Obstetrics, progress in, 19-20 
Occupationcl Marks, 43 
Odors, of body, 53-M 
Old age. 366-372 
Olfactory nerves, 223 
One Femift/: Vi/amfnj, Enztjmes, Itor- 
moncs, 284 

Onions, as source of Vitamin C, 334 
Ontogeny, 2 

Operating rooms, psychology in, 340 
Operation for fractured hip, 297 
Ophthalmoscope, invention and use of, 
239-240 

Opium, effects of, 347 
Opium, immunity to, 332 
Opsonins, 327 
Optic nerves. 223, 239 
Optimism, in medicine, 364-306 
Organ of Corti, 230, 231 
Organic chemistry, and medicines, 350 
Organs, multiple functions of, 210- 
211 

Origin of Species. 8. 300, 314 

Os calsis, 76 

Os uteri, in pregnancy, 7 

Osier. Sir Wlliiam, 180, JSI-182, 196. 

269, 346. 371, 372 
Osteoblasts, 00 
Osteoclasts, 69 
Ourjrices Unborn, 10, 14 
Ojiter car, 230 
0\-a. 290-291 
Os'aries: 
in cmhr>' 0 , 2S7 
function of, 290-291 
hormones from. 283 
at Micnojvutse. 302 

Overrating. ps> cltological aspects of, 
158-159 

Ovrrholt. Dr. Richard H.. 85 
Overweight, in haliles, 32 
Overweight, and life insurance, 155 
are alto Obesity 
Ov-uUtfon. 291 
Ovum, human, 2 
Orrrm: 

factor la metalejum. 260 


Oxygen (Cont.): 
pain from lack of. 117-118 
and red blood cells, 143 
in respiration, 162-165 
Padua, Medical School of, 68 
Paget, Sir James, 359 
Pain: 

in appendicitis, 144, 244 
in the chest, 116-117 
in heart failure, 215 
sense of, 242-244, 316-318 
from stones in the ureter, 203 
Palms of the han^, 99. 244 
Pancreas. 142, 149. 152, 259, 277- 
278 

Papnka, and Vitamin C, 251 
Paraihyroid glands. 268-269 
Parathyroid glands, and kidney stones, 
203 

Pari, Ambroise, 233 

Parents, problems of, 37 

Parotid glands, 135 

Parotitis, 135 

Parr, Thomas, 303 

Passive Immunity, 327 

Pasteur, Louis. 26. 57, 323 

Patella, fractured, 77 

Path cf the Ktnc, The, 315 

Pathetic nerves, 223 

Pathogenic Uncterla, 182-183, 32.3 

Pavlov, Ivan P.. 160 

Pediatildan, problems of, 37 

Pellagra, 251 

PcIv^c organs, 200 

Pelvis of the Udnry. 103 

Pelvis, in women, 70. 290 

Pcnldllin, dangers of. 324 

Penicillin, in treatment of imeumonla. 

183 

Pepsin. 131-135, 133, 139. 275 
Peptic ulcrts, 141 

Pereuvslon, for examining lungs, 183 
Perlcardiiun, 111 

Peripheral nervous »>ilefn. 221-224 
Perivtalsis. 147-149 
Perkins Institute, Dovton. 241 
Pernicious anemia, 126-127, 139. 2.51 
Pmplration see Sweating 
Pertussis see Whooping cough 
Peter Rent Priglvim HospHs!. Borten. 

184 

PharjTvs. I67-IM 
FhenolpJjthalein. 147 
PMel^tii, from srarierwe irtiM. ) 1 1 
rsc^4as. xn 
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Phosphorus, regulation by parathy- 
roids, 268 
Phrenic nerve, 78 
Phrenology, 217 
Phylogeny, 2 

Physical fitness, 91, 100 see also 
Exercise 

Physick, Dr., 298 
Physiology (Best and Taylor), vii 
Piles, due to varicose veins, 110 
Pilgrim's Progress, 180 
Pills, kidney, 84 
Pinkham, Lydia, 256 
Pituitary gland, 259-264, 283, 295 
Placebos, use of, 345-347 
Placenta, 6, 7, 8, 17, 286 
Placenta previa condition, 7 
Plasma, blood, 125 
Plasma fractions of blood, 129 
Platelets, blood, 124-125 
Pleura, 170 

Pneumocoeem germ, 180 
Pneumogaslric nerve, 223 
Pneumonia, 180-183 
Pneumonia, and ACTII, 275 
Pneumonia, “tthite count" in, 124 
Poisons, immunity to, 332 
Poliom>cliUs. 330, 332 
Polymorphonuclear ieucoc)'tes, 124, 
320 

Portal blood system, 105, 142 
Portal vein, 280 

Posterior lobe of pituitary. 202-203 
Postnatal positiorts, 27-29 
Posture, S5-89 

Potassium, and excretion of fluid, 203 
Potassium citrate, for preserving blood, 
130 

Potts, PcTcual, 94 
Pradlceof Medicine, ISO 
rrcgnanc>‘. 3, lS-17 
Pregn3nc>‘, tests for. 293 
Prejudices In diets. 1S2-1S4 see also 
Diels, special 
Premature births, 22-23 
Pre-tutal care, 20 
Prr-tutal impressions, 14-15 
Pre-natal positions, 27-23 
Pressure, of spinal fluid, 226 
Prickly heal tee Miliaria 
IViesllo-, 115-llG. 162. 163 

I'ropriocrptise" lemallorn, 8.3 
PrcKtate gland, 200-201, 300 
Pfotrin. changed to sugar. 230-231 
Protein, nitrogen In, 323 
Protein dirt, and Ijcahnj:. 335 


Protein foods, and overweight, 158 
Protomine insulin, 281 
Protoplasm, and body fluids, 41 
Protoplasm, chromatin in, 8 
Providence Journal and Bulletin, col- 
umn in, X 
Psoriasis, 60-61 

Psychic effect of menopause, SOI 
Psychic influences, 340, 342 
Psychology of drugs, 353-354 
Psychosomatic, term, 330 
Psychosomatic medicine, and ulcers, 
160 

Ptyalin, 134. 135 

Puberty, sex hormones in, 288-290 
Pubic hair, 46 

Puerperal fever see Childbirth fever 
Pulmonary blood system, 105 
Pulse, of the wrist. 07, 100 
Pupil, of the eye, 237 
Pus, from infection, S2I 
Pylorus, 141 

Quadriceps muscle, 76 

Radial artery, 97, JOG, 108 
Radioactive iodine, in thyroid disfunc- 
tion. 267, 268 
Rats, Lice and History, 58 
Rectal ctaminations, 293 
Red blood cells, J24. 143, 150, 165 
Renaissance, anatomists in, 68 
Renal artery, 193 
Repair work, of body, 332-335 
Reproduction, female organs of, 290- 
293 

Reproduction, male organs of, 293- 
300 

Beprodurtlve system, 287-300 
Respiration. 163-lDl 
Bespiralory s>‘5tcm, JO 
Rest and Pain, 243,318 
Rest, psycliological and phj-sical, 318- 
320 

Retina. 23.8-239 
Rh factor. 20-22 
Rheumatic fever, 73, 274 
Rheumatism, 73 
Rhesimalofd arthritis, 74. 274 
Rhode Island Medical Library, x, 113 
Rice, polished, and lieribcrl. 249 
Rke dirt. 268 

Rlclurdson, Dr. Maurice. 220 
Rklrts, and Vitamin D. 252 
Ringing In the ran, 232 
Ring»T>r in . baldnen frwn. 40 
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Rocd, Riva, 121 
Rock, Dr. John, 3 
Rods, retina, 239 
Rolando, fissure of, 215 
Ronchese, Dr. Francesco, 43 
Routine and schedules, for babies. 29- 
33 

Rubella see German measles 

Rubens, Peter Paul, 94 

Rules, dogmatic, in baby care, 29-33 

"Sacroiliac,” 81 
Sacroiliac joint, 8l 
Sacrum, 81-82 

*^75 'u. 174- 

St. Martin, Alexis, 139-141 
Salisbury, England, experiments on 
coryza. 178-177 
Saliva, use of, 135 
Salivary glands. 134-135 
Salk vaccine, 330, 332 
Salt: 

in Addison’s disease, 270, 271 
in diet. 195 

importance of, 207-208 
iodine in, 255 
in sweat, 50-51 

Salt balance, and adrenal hormones, 
273 

Salt-free diets, 207-208 
“Salts" in bile, 151 
Salts, in body fiuid, 41 
Salvarsan, 350 

Saprophytic bacteria, 183, 323 
Scaphoid bone, 97-98 
Schneiderian membrane, 229 
Schwann, sheath of, 213 
Sciatic nerve, 213 

Scrotum, descent of testicles to, 287 
Scurvy, 248-249, 252 
Seaweed, iodine from, 264 
Secondary sex characteristics, 283, 298 
Sella turcica, 260 

Semicircular canals of inner ear, 232 
Seminal vesicles, 300 
Semmelweiss, Dr. Ignaz, 26 
Senile cataract, 238 
Sense organs, ^8-245 
Sense organs, of taste and smell, 229 
Sensory nerves, 98, 221 
"Septic bronchiectasis," 85 
Sex, determination of, 306 
Sex hormones. 60. 64. 262. 273, 282- 
284, 288-290, 295 
Sex and marriage, S03-305 


Sexual sense, 245 
Shattuck, Dr. Fred, 288 
Shaw, George Bernard, and diet, 153 
Shingles, 62 

Shoes, effect on feet, 79-80 
Siamese twins, 12 

Sick Ward of Charity Hospital. Paris 
(engraving), 341 
Sight, sense of, 235-241 
Sinuses, and posture, 85 
Sippy diet, 344 
Skeleton, by Vesalius, 67 
Skeletons, male and female, 70 
Skin: 

before birth, 16 
cancer of, 49 
color of, 39-40 
diseases of, 56-62 
elasticity of, 45 
self-renewal of, 64-65 
thickening of, 42-43 
thickness of, 44 
Sleep, in babies, 33-34 
"Slipped disk," 228 
Small intestine, 141-142 
Smallpox, 312-314 

Smallpox, Jenner inoculating his son 
(statue), 329 
Smell, sense of, 224, 229 
Smith, Dr. Clement, 22 
Smog. 172 

Smoking, and Buerger’s disease, 108 
Smoking, effect on pulse, 118 
Smoking, and lung cancer, 187—189 
Smooth muscles, 89. 262-263 
Soap, as best antiseptic, 55-56 
Sodium, and excretion of fluid, 208 
Sodium-free diets, 208 
Song of a Man’s Own Heart, 132 
Sosman, Dr. Merrill C., 184 
Southey’s tubes, 208 
Snorrng, 189-191 
Specific gravity, of urine, 196 
Spectacles, function of, 238 
Speculum, in vaginal examinations. 

293 

Spermatozoa, 2, 298, 299, 300 
Sphygmomanometer, 123 
Spinal accessory nerve. 223 
Spinal anesthesia, 226-227 
Spinal canal, and sciatica. 82 
Spinal cord. 200. 220-221, 227 
Spinal fluid. 225-227 
Spmal nerves, 221-223 
Spine diseases, pain in, 244 
Spitting habit, in America, 135 
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Spleen, anatomy and function of, 142- 
143 

Stability, laws of, 88 
Stairs, and heart diseases, 119 
Stapes, of ear, 231 

Staphylococcus aureus bacteria, 321- 
322, 325 

Starches, sugar from, 280 

State Hospital for Mental Diseases. 

Ithode Island, 342 
Stcapsin, 135 

Stefansson, Vilhialmur, 152-153 
Sterility, and Vitamin E, 252 
Steroids, of adrenal gland, 273 
Stethoscope, invention and use of, 
183-185 
Stilbcstrol, 283 

Stomach, description and function of, 
138-141 

Stomach, effect of emotions on, 343- 
345 

Stomach ulcers, 141 
Streptococci bacteria, 325 
Streptococcus pneumonia, 180 
Striated muscles, 89 
Suceus entcricus, 142 
Sucrose, 280 
Sugar: 

in "alarm reaction," 272, 273 
and Insulin, 152 
processed by the liver, 150 
and strenuous activity, 270 
and tooth decay, 137 
in urine. 190, 277 
Sulfa drugs, and pneumonia, 182 
Sunililne, and Vitamin D, 252 
Stirg-ry. on fat people, 150 
Surgery among ancient Iwbirlans, 
13S 

SursK-al of the fittest, argument of. 
314 

Sweat gland, 51 
Swrating. 5t^50. 262, 337 
“SwTrt clcn-er diime," 131 
S)Tnp4ll)rtie nmouj system, 52, IM 
Synapses, 213 
Synovial Guid. 72 
Syphilis, and eyesight, 237 
Syrirm of .tfedicin#. CG3 
Syrirm of l/tdiri/rrv, 23S 
Systolic pfenme. readings of. 121- 
123 

Srent-Cv'orgyh 2^1 
“Tactile d.scrtminition." 242 
Tails, on humans. 0, lO 
Tatte. sense of. 229'2 jO 


Tears, function of, 235 
Teeth, function and care of, 135-138 
Teleangiectasia, hereditary, 173 
Temperature, during ovulation, 294 
Temperature, in children, 29, 31 
Temperature, sense of, 244 
Temporal bone, 231 
Tendon, Achilles,’ 76, 77 
Tendons, function of, 76 
TensOT tympani muscle, 232 
Testicles, in embryo, 287 
Testicles, functions of, 298-209 
Testicles, hormones from, 282 
Testosterone, 282 

Tetany, from insufficient calcium, 269 
ThcrapcuUc Infittence of Rest and the 
DladnosUc Value of Pain, The, 
243.318 

Thermometers, use of with babies, 20 
Thiamine, 251 

Thomoson, Benfamin (Count Bum- 
ford), 163 
Thoracic duct, 142 
Thom, Dr. (George, 270-271 
Ttiomdike, Dr. 310 
'Tlirombosis, from varicose veins, 111 
Thumbs, importance of, 07 
Thumb-sucking, relation to smoking, 
189 

Thyroid gland. 203, 255. 281-268 
Tliynrtropic hormone, 264 
ThyroaJn, 247, 267 
Tibia. 72 

Tic douloureux, pain of, 31S 
Tissues, protection of by skin, 42-45 
Tobacco. 118-110, 370 tee also 
Cigarette smddng 
Tonus, in muscles, 78 
Tools, of gcnilo-urinary specialists. 
2115-200 

Tooth Extractor, The, (Jan Steen), 
J3C 

Toocli, tense of, 24 1-2 12 
Tmimlquet. dangers of use, 107-108 
Toxins, produced by bacleria. 327 
Tracliea, 1R8 
Tricei>i. 70, 77 

Tricsupld valve, of tlie heart, 105 
Trifacial nerve, 243 
Trigeminal nerves. 223 
TroclJear nerves, 22.3 
Trypsin. 155 
Tubrtxle Ixvcdlus. 187 
Tuberndmli. 73. 78. 91. Ot, IBri-lST. 
201 

Tumrirt On ihyTxU. diagnoiU of, IM 
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Twins, identical, 12 
Twins, Siamese, 12 

Two Years Beiorc the Mast, 248-249 
Tympanic membrane, 231-232 
Typhoid, immunity to, 828 
Typhus fever, spread by lice, 58 

Ulcerative colitis, and cortisone, 275 
Ulcers, 141, 147, 159-162, 275. 344 
Ulnar nerve, 97, 98-99, 214 
Ultraviolet radiation, control of by 
skin, 48-49 
Urates, 198 
Ureter, stones in, 203 
Ureters, 199-200 
Urethra, 200-201 
Uric add. as cause of arthritis, 73 
Urinary bladder, 199-200 
Urinary stones, 203, 245 
Urinary system, diagram of, J99 
Urinary system, relation to genital, 
201, 299-300 
Urine; 

fiaamination of, 195-199 
flow of, 194 

hormones In, 247, 282, 295 
sugar in, 277 
Urine caster, 198, J97 
Uterus, 6, 80-81, 263, 290-297 

Vaccination, for smallpox, 313-314, 
329-331 

Vaccine, for polio, 830, 332 
Vaccine, for whooping cough, 179 
Vagatomy, 160 

Vagina, anatomy and examination of, 
292-293 

Vagina, pressure of bladder on, 291 
Vagus nerves, 113, 160, 223 
Valves in veins, 109 
Varicose ulcers, 110 
Varicose veins, 110-111 
Vas deferens, 299 

Vasodilators and vasoconstrictors, 108 
Vasomotor symptoms, during meno- 
pause, 302 

Vater, ampulla of, 150 
Vegetarian diet, 153 
Veins, anatomy and function of, 109- 
111 

Vena cava, 104 

Ventricles, of the brain, 225, 226 
Ventrides, of the heart, 103, 112 
Vemix caseosa, 16 
Vertebrae, 227 

Vertebrae, with disk between, 82 
Vesalius, Andreas, 68 


Vesico-vaginal fistula, 201 
Virus pneumonia, 180 
Viruses, as cause of colds, 176 
Visceroptosis, 84-85 
Visual purple, 239, 250 
Vitamin-deficiency diseases, 248-253 
Vitamins, 246-258 

A. 239, 250-251 

B. 251, 256 

Bis. 127. 144, 247, 251-252 

C. 249, 333-334 

D. 49. 250, 252-254, 269 

E. 252 

K, 252-253 

Voice, effect of puberty on, 288 
Von Mehring, J., 277 
Voyage of the Beagle, 310 
Vulva. 293 

Walter, Herbert J., ix, 65, 78 
Warren Anatomical Museum, 217 
Wasps, brains of, 218 
Water, in body, 40-42, 191 
Water, need for, 134, 195, 206-207, 

256 

Water on the knee, 72 
Wedgwood, Emma, 308 
Wedgwood, Josiah, 306 
Wedgwood family, 3084510 
Weeping, phenomenon of, 235 
Wells, Carolyn, quoted, 92 
Whales, muscles of, 90 
White, Dr. Paul Dudley, 342 
White cells of the blood, 124—125, 
320-321 

White flour, lack of vitamins in, 256- 

257 


Whooping cough, 179 
Wiener, Dr. Alexander S., 21 
Wigs, in England, 47 
Willis. Thomas, 356 
Wilson. Dr. J. W., ix. 311, 314 
Windpipe, 169 
Withering, William, 113-116 
Wonder dings see Antibiotics 
Work, and heart diseases, 119-120 
World of Washington Irving. 368 
Wyman, Dr. Morrill, 350 
Xanthochromic fluid, 226 
X-rays, danger of. 01 
X-rays, In diagnosis of gall bladder 
diseases. 151 

X-rays, in lung examinations, 185 
Ydfc sac. remains of in humans. 10-11 


Zinsser, Ham, 58 
Zbnddc. B., 295 
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Spleen, anatomy and function of, 142- 
143 

Stability, laws of, 88 
Stairs, and heart diseases, 119 
Stapes, of ear, 231 

Staphylococcus aureus bacteria, 321- 
322, 82S 

Starches, sugar from, 280 
State Hospital for Mental Diseases, 
Rhode Island, 342 
Steapsin, 135 

Stefansson, Vilhjalmur, 152—153 
Sterility, and Vitamin E, 252 
Steroids, of adrenal gland, 273 
Stethoscope, invention and use of, 
183-185 
Stilbestrol, 283 

Stomach, description and function of, 
138-141 

Stomach, effect of emotions on, 343- 
345 

Stomach ulcers, 141 
Streptococci bacteria. 325 
Streptococcus pneumonia, 180 
Striated muscles, 60 
Sticcus entcricus, 142 
Sucrose, 280 
Sugar: 

in “alarm reaction, “ 272, 273 
and insulin, 152 
processed by the liver, 150 
and strenuous activity, 270 
and tooth decay, 137 
in urine, 190, 277 
Sulfa drugs, and pneumonia, 182 
Sunshine, and Vitamin D, 252 
Surgery, on fat people, 156 
Surgery among ancient barbarians. 
138 

SurvU-al of the fittest, argument of, 
314 

Sweat gland, 51 
Sweating. 50-50. 202, 337 
"Sweet clover disease," 131 
Sj-mpalhcUc rer.-ous system, 52, 105 
S>'napses. 213 
Synovial fluid, 72 
Syphilis, and eyesight, 237 
Syifcm of Medicine. 269 
SvJfrm of Midiciferv, 205 
Systolic pressure, readings cf, X21- 
123 

Srent-C>-orgyi, 251 
"Tactile discrimination,’* 2 12 
Tails, on htmians, 0, 10 
Taste, sense of. 229-230 


Tears, function of, 235 
Teeth, function and care of, 135-138 
Teleangiectasia, hereditary, 173 
Temperature, during ovulation, 294 
Temperature, in children, 29, 31 
Temperature, sense of, 244 
Temporal bone, 231 
Tendon, Achilles,’ 76, 77 
Tendons, function of, 76 
Tensor tympani muscle, 232 
Testicles, in embryo, 287 
Testicles, functions of, 298-299 
Testicles, hormones from, 282 
Testosterone, 282 

Tetany, from insufBcient calcium, 269 
Therapeutic Influence of Rert and the 
Diagnostic Value of Pain, The, 
243, 318 

Thermometers, use of with babies, 29 
Thiamine, 251 

Thompson, Benjamin (Count Rum- 
ford), 163 
Thoracic duct, 142 
Thom, Dr. Ceorge, 279-271 
Thorndike, Dr. 319 
Thrombosis, from varicose veins, 111 
Thumbs, importance of, 97 
Thumb-sucking, relation to smoking, 

Thyroid gland, 203, 255, 264-268 
Thyrotropic hormone, 264 
Thyroxin. 247, 267 
Tibia, 72 

Tic douloureux, pain of, 318 
Tissues, protection of by skin, 42-45 
Tobacco, 118-119, 370 tee also 
Cigarette smoking 
Tonus, In muscles, 78 
Tools, of genllo-urinary specialists, 

203-200 

Tooth Extractor, The, (Jan Steen), 
130 

Touch, sense of, 241-242 
Tourniquet, dangers of use, 107-108 
Toxins, produced by bacicria, 327 
Trachea, 168 
Triceps. 70, 77 

Tricuspid valve, of the heart, 105 
Trifadal nerve, 243 
Trigeminal nerves. 223 
Trochlear nerves. 223 
TrjTsln, 155 
Tubercle bacillus, 187 
Tuberculosis. 73. 78. 9i, 95. 180-187, 
200 

Tumors on thyroid, diagnosis of, 163 
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Twins, identical, 12 
Twins, Siamese, 12 

Two Years Before ihe Mast, 248-249 
Tympanic membrane, 231-232 
Typhoid, immunity to, 328 
Typhus fever, spread by lice, 58 

Ulcerative colitis, and cortisone 275 
Ulcers, 141. 147, 1S9-162, 275, 344 
Ulnar nerve, 97, 98-99, 214 
Ultraviolet radiation, control of by 
skin, 48-49 
Urates. 198 
Ureter, stones in, 203 
Ureters, 199-200 
Urethra, 200-201 
Uric acid, as cause of arthritis, 73 
Urinary bladder, 199-200 
Urinary stones, 203, 245 
Urinary system, diagram of, 199 
Urinary system, relation to genital, 
201, 299-300 
Urine: 

examination of, 195-199 
flow of, 194 

hormones in, 247, 282, 295 
sugar in, 277 
Urine caster, 196, 197 
Uterus, 6, 80-81, 263, 290-297 

Vaccination, for smallpox. 313-314, 
329-331 

Vaccine, for polio, 330, 332 
Vaccine, for whooping cough, 179 
Vagatomy, 160 

Vagina, anatomy and examination of, 
292-293 

Vagina, pressure of bladder on, 291 
Vagus nerves, 113, 160, 223 
Valves in veins, 109 
Varicose ulcers, 110 
Varicose veins, 110-111 
Vas deferens, 299 

Vasodilators and vasoconstrictors, 108 
Vasomotor symptoms, during meno- 
pause, 802 

Vater, ampulla of, 150 
Veptarian diet, 153 
Veins, anatomy and function of, 109- 
111 

Vena cava, 104 

Ventricles, of the brain, 225, 226 
Ventricles, of the heart, 103, 112 
Vemix caseosa. 16 
Vertebrae. 

Vertebrae, with disk between, 82 
Vesalius, Andreas, 68 


Vesico-vaginal fistula, 201 
Virus pneumonia, 180 
Viruses, as cause of colds, 176 
Visceroptosis, 84-85 
Visual purple, 239, 250 
Vitamin-deficiency diseases, 248-253 
Vitamins, 240-258 

A, 239, 250-251 

B, 251, 256 

Bi2, 127, 144, 247, 251-252 

C, 249, 333-334 

D, 49, 250. 252-254, 269 

E, 2S2 

K. 252-253 

Voice, effect of puberty on, 288 
Von Mehring, J., 277 
Voyage of the Beagle, 310 
Vulva, 293 

Waller, Herbert J., ix, 65, 78 
Warren Anatomical Museum, 217 
Wasps, brains of, 218 
Water, in body, 40-42, 191 
Water, need for, 134, 195, 206-207, 
256 

Water on the knee, 72 
Wedgwood, Emma, SOS 
Wedgwood, Josiah, SOS 
Wedgwood family, 308-4J10 
Weeping, phenomenon of, 235 
Wells, Carolyn, quoted, 92 
Whales, muscles of, 90 
White, Dr. Paul Dudley, 542 
White cells of the blood, 124-125, 
320-321 

White flour, lack of vitamins in, 256- 
257 

Whooping cough, 179 
Wiener, Dr. Alexander S., 21 
Wigs, in England, 47 
Willis, Thomas, 356 
Wjison, Dr. J. W., ix, 311, 314 
Windpipe, 169 
Withering, William, 113—116 
Wonder dings see Antibiotics 
Work, and heart diseases, 119-120 
World of XVashingion Irving, 366 
Wyman, Dr. MomJl, 356 
Xanthochromic fluid. 226 
X-iays. danger of, 61 
X-rays, in diagnosis of gall bladder 
leases, 151 

X-rays, in lung examlnatloiu. 1S5 
YoDc sac, remains of In humans, 10-11 
Zinsser, Hans, 58 
Zond^, B., 295 



